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Giao trinh 

TRUYEN DONG BIEN 

■ ■ 


(Sack dung cho cdc tru&ng dao tao he Trung hoc chuyen nghiep 
va he cao dang ky thuat) 

(Tiii ban l4n thir nhat) 


NHA XUAT BAN GIAO DUC 



L 


oigioithieu 


Nam 2002, Vu Giao due Chuyen nghiep ~Bo Giao due vd Ddo tao da pho'i 
hdp vdi Nha xuat ban Giao due xuat ban 21 giao trinh phuc vu cho dao tao he 
THCN. Cac giao trinh tren da. ditac nhieu tritbng sti dung vd hoan nghenh. Be 
tiep tuc bo sung nguon giao trinh dang con thieu, Vu Giao due Chuydn nghiep 
phoi hap ciing Nhd xuat ban Giao due tiep tuc bi&n soan mot so giao trinh , sach 
tham khao phuc vu cho ddo tao d cac ngdnh : Didn -Bien tit, Tin hoc, Khai thac 
ca khi. Nhitng giao trinh nay tritdc khi bien soan, Vu Giao due Chuyen nghiep 
da giti de citang ve tren 20 tritdng vd to chtic hoi thdo, lay y kien dong gop ve noi 
dung de citang ede giao trinh noi tren. Tren ca sd nghien ctiu y kien dong gop 
cua cac tritdng, nhom tac gia da dieu chinh noi dung cac giao trinh cho phii hap 
vdi yeu cdu thitc tien han. 

Vdi kinh nghiem giang day, kien thitc tich luy qua nhieu nam, cac tac gia 
da cd gang de nhitng noi dung ditac trinh bay Id nhitng kien thitc cd ban nhat 
nhitng van cap nhat ditac vdi nhitng tien bo cua khoa hoc ky thutit, vdi thitc te 
san xuat Noi dung cua giao trinh con tao sit litn thong tit Day nghe len THCN. 

Cac giao trinh ditac bien soan theo hitdng md, kien thitc rong vd cd gang chi 
ra tinh ting dung cua noi dung ditac trinh bdy. Tren ca sd do tao dieu kien de 
cac tritdng sit dung mot each pku hap vdi dieu kien ca sd vat chat phuc vu thitc 
hank, thitc. tap vd dac diem cua cac ngdnh, chuyen nganh ddo tao. 

Be vide doi mdi phitdng phap day vd hoc theo chi dao cua Bo Giao due vd 
Ddo tao nham ndng cao chat litdng day vd hoc, cac tritdng can trang bi du sack 
cho thit vien vd tao dieu kidn de giao vidn vd hoc sinh co du sdeh theo ngdnh ddo 
tao. Nhting giao trinh ndy cung la tdi liiu tham khao tot cho hoc sinh da tot 
nghiip can dao tao lai, nhdn vien ky thudt dang trite tid'p sdn xuat. 

Cac giao trinh da xuat ban khong the tranh khoi nhitng sai sot. Rat mong 
cac thay, cd giao, ban doc gop y de idn xuat ban sau ditac tot hdn. Moi gop y xin 
gtii ve : Cdng ty Co phan sach Dai hoc -Day nghi 25 Hdn Thuyen - Ha Noi. 

VU GIAO DUC CHUYEN NGHlfeP - NXB GlAO DUG 
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MadJau 


Truyen ddng dien la mot trong cac mdn hoc ca so ky thuat cua cac chuyen 
nganh dien, ca dien va tu dong hoa. No nhdm cung cap cho ngudi hoc nhung 
kien th(rc ca ban vi viec sir dung hop ly dong ca dien d£ trang bi cho cac may 
san xuat. 

Theo muc tieu tren, ndi dung mon hoc duqc chia thanh 6 chuang nhu sau: 

- Chuang I : Nhihig v£n de chung cua he truydn d6ng dien. 

- Chuang II : Dac tinh ca cua dong ca dien. 

- Chuang III : Dieu chinh cac thdng sti ddu ra cua truydn dong dien. 

- Chuang IV : Cac he truyen dong dieu chinh thdng dung. 

- Chuang V : Qua trinh qua do trong he truyen ddiig dien. 

- Chuang VI : Tinh chon cdng suat dong ca. 

Cac chuang muc tren duqc sip xep theo trinh tu phu ho'p vdi nhan thirc va 
phat tridn nhan thtfc cua ngudi hoc, bat dau tu tiep can van de, de ra bai toan, 
giai quydt v&n de, cdng cu phan tfch va c£c muc lieu can dat duqc. Trong tirng 
chuang muc, thudng n6u khai quat ndi dung sau do ldn luqt trinh bay tung chi 
tiet tir don gian ddn phtic tap, ttr cac kliftu ddn t6ng thd. Mdt s 6 muc quan 
trong con co them nhung vt du phan tfch bang s 6 hoac sa d6 mach dien. 

Bd'i vdi he trung hoc ydu cdu bat budc la ndm vtfng cac chuang I, II, III, 
VI. Cdc sa dd trong chuang IV co the duqc thdy giao lua chon mqt s6 khau 
cdn thie't de lam vf du ung dung cho bai hoc d chuang III. 

D6i vdi he cao dang ky thuat, yeu ciu ndm vung ca 6 chuang cua giao 
trinh. Kdt ctfu chuang muc va ndi dung t6ng thd nay cung co the tham khao 
cho bac dai hoc. Tuy nhiftn trong cac bai giang c6 thd tang cudng ly thuyet 
phan tfch, tinh toan cac dai luqng va co them cac so d6 minh hoa cho cac 
phuang phap va luat didu khidn cac loai ddng ca. 

Trong qua trinh bien soan quydn sach nay chiing tdi da dua vao cac tai lieu 
tham khao chinh neu d cudi sach, kdt hqp vdi kinh nghidm giang day 6 cac bac 
dao tao trung hoc chuyen nghiep, cao dang ky thuat va dai hoc. Chiing tdi cd 
ging trinh bay cac vdn dd mdt each dan gian, de tidp thu nhung vln bao quat 
duqc ndi dung ca ban cua m6n hoc, gan vdi thuc td san xudt ky thuat hien nay. 

Tuy nhien, do thdi gian va trinh do co han quydn sach chdc chan van con 
sai sot, rdt mong duqc su ddng gop xay dung cua ban doc. 


Tdc gid 
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Chuffng I 

NHl/NG VAN DE CHUNG CUA 
HE TRUYEN DONG DIEN 


1.1. CAU TRUC CUA H$ TRUYEN DONG »1$N 

1.1.1. Oinh nghfa he truyen dong dien 

He truyen dong dien la t6 hap cua nhieu thi£t bi va phin tu dien - ca dung 
de’ bien doi dien nang thanh ca nang cung c£p cho co ca'u cdng tac tren cac 
may san xu£t, d6ng then co th£ dieu khien dong nang luang do tuy theo yeu 
c^u cdng nghe cua may san xu£t. 

1.1.2. He truyen dong cua may san xuat 

Hay xet sa d6 truyen d6ng cua 3 loai may sau day : 

a) Truyen dong cua may bom 
nude fliinh 1-1). Ddng ca dien D bi£n 
d6i dien nang thanh ca nang tao ra 
momen M lam quay true may va cac 
canh bam. Cdnh bam chfnh la ca c£u 
cong tac CT, no chiu tac d6ng cua 
nude tao ra momen Mqj ngrnc chi£u 
toe d6 quay co cua true, chmh momen 
nay tac d6ng len true ddng ca, ta goi 
no la momen can M c . N£u M c cSm 
bang vdi momen dOng ca : M=M C thl 
he se co chuyen dong 6n dinh vdi t6c 
d6 kh6ng ddi cn - const. 



nude 


/ 
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b) Truyen ddng mdm cap may tien (hinh 1-2). Co cSfu cdng tac CT bao 
f m mam cap MC, phOi (kirn loai) PH diroc kep tren mam va dao cat DC Khi 

' " 8 C ° D V™ m0me " M «■* ^ qua bo truyen ,uc TL g 6m 
. y " Nd CaC C?P banh ran 8- chu ye’n dong quay duqc truyen den mam cap 

! n P L . L ' C . Cal d ° da ° tao ra tran P h6i se hinh thanh momen M CT tie dOng 
C cau cong tac co chieu nguac voi chieu chuye’n dong. Neu ddi dilm dat 
cua M ct ve true dong ca ta se co momen can M c (thay the cho M CT ) Cung 
tuang tu nhu dvt du .mac. khi M = M c he se lam vie c On dinh voi toe dO quay 
“ const va tO'c do cat cua dao tren phOi cung se khOng d6i. 



Hirth 1 -2. Truyen ddng mdm cap may tien 


c) Truyen dong cua can true 
hoqc may ndng (hinh 1-3) 

Ca c£u cdng tac g6m trdng 
ten TT, day cap C va tai trong G. 
Luc trong trudng G tac ddng ldn 
tr6ng tdi tao ra momen tren co 
c£u cdng tac M CT v| n £u ddi 
di^m dat cua no \6 true ddng ca 
ta se co momen can M c (thay the' 
cho Con ddng ca D th) tao 
ra momen quay M. Khac vdi haj 
vi du trirdc, a cin true v* may 
nang Mct (ho&c M c ) co chieu tac 
d6ng do lire trong trirdng quy£t 
dinh nen khdng phu thude chi£u 
cua td'c do, nghia la co truong hop 
no nguac chieu chuydn ddng - ca 


Bo truyen lire Tl_ 
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can cOng tac tieu thu nang luong do dOng co cung cap va c6 trubng hop M CT 
cung chieu chuyfo.dfing - co cau cdng tac gay ra chuyen ddng, tao ra nang 
luong cap cho true d6ng co. 

Vf du, khi nang tai trong, dong co cap nang luong gay ra chuyen d6ng : 
M cung chieu co. Tai trong can trd chuyen dong va tieu thu nang luong do 
d6ng co ca'p vao he : M c nguoc chiiu co. 

Khi ha tai trong nang, tai trong vdi lire trong trudng va the" nang se lam 
trdng teti quay. Chinh the nang do cap vao he va gay ra chuyen dfing : M CT 
(hoac M c ) ciing chi^u co. Nang luong qua bb truyen TL se dua v4 dbng co lam 
quay true ddng co. Luc nay dong co lam viec nhu m6t may phat dien, tieu thy 
co nang va bi^n thanh dien nang. D6ng thdi momen do dong co sinh ra se 
nguoc chieu quay cua true : M nguoc chieu co. D6ng co da bi£n thanh mot bo 
phanh ham. 

1.1.3. Cau true chung cua he truyen dong dien 

Trong cac vl du tren. dong co D co the duqc nO'i true tiep vao ludi digit 
c6ng nghiep hoac cung co the duqc noi vao mbt to ngubn rieog. got la thitt bt 
bien dbi (BD) d^ tao ra dang di6n nang can thie't voi nhirng thbng so phu hop 
vdi y£u c3u cua dong co. 

Co the mo ta khai quat cau true cua he truyen dbng dien bang so d6 khoi 
hinh 1-4. Ngoai cac khau da gidi thieu d trfen he con co bo dieu kht6n DK de 
dong cat, bao v£ va di£u khien loan he thdng. 



Hinh 1 - 4. Cau true cua he truyen dong diin 
De thuan tien cho vi6c khao sat ta chia cac kh&u cua he truyen dong thanh 
hai phan : phdn dien v«i phan co. 

Phan dien g6m ludi dien. bd bie'n ddi BD, mach dien - tit cha ddng co D 
va cac thie't bi diSu khi£n DK. 


7 





Phan co g6m roto va true ddng ca , khau truySn luc TL va ca ca'u edng tic 
CT. Vise nghien ctiru he thd'ng se duoc bat ddu tir ph£n ca. 

1-1-4. Phan loai cac he truyen dong dien 

Ngu^i ta phan loai truyen ddng dien theo nhieu each tuj theo dac dilm 
cua ddng co dien, mire dd ty ddng hoa, dac diem hoac chung loai thie't bi bi£n 
doi, c6ng sua't cua he thOng ... Tir each phan loai se hinh thanh ra ten goi ciia 
he, vi du : 

a) Theo dac diem cua dong co dien ta co truyen ddng dien mdt chi^u 
(dung ddng co dien mdt chi^u), truyen ddng dien khdng d6ng bd (dung ddng 
co dien khdng ddng bd), truyen dOng dien d6ng bd (diing dong co dien ddng 
bo), truyen ddng bude (dung ddng co bude) ... 

Truyen ddng dien mdt chieu diroc sir dung cho cac may san xua't co yeu 
cau di£u chmh t<5c do va momen. No co ch<ft lirong didu chinh tot, tuy nhidn 
ddng co dien mdt chidu co cau tao phirc tap va gia thanh cao, hon nua no doi 
hoi phai co bd ngu6n mdt chieu, do do trong nhung trudng hop khdng co yeu 
cdu cao vd dieu chinh, ngucri ta thudng suf dung truyen ddng khdng d6ng bd. 
Trong nhirng nam g3n day, truyen ddng khdng ddng bd phat tridn manh me, 
dac biet la cac he co didu khidn tin sd\ Nhung he nay da dat duoc cha't lirong 
dieu chinh cao, tuong duong vdi he truyen ddng mdt chidu. Tuy chung doi hoi 
vi bo bien ddi (bien t£n) phirc tap nhung bii lai chung duoc trang bj ddng co 
khdng dong bd re va don gian hon so vdi ddng co dien mdt chidu. 

b) Theo tinh nang dieu chinh ta co truyen dong khong didu chinh 
(khi dong co dien chi lam viec 6 mdt cap toe dd) va truyen dong dieu 
chinh. Cac he truyen ddng khong didu chinh thtferng phai k£t hop vdi 
mot hdp trfc do dd thyc hidn dieu chinh bang co khi, do do ket c£u cua 
ph£n co phuc tap, chat lirong dieu chinh thap, gia thanh cua may san 
xuift cao. Cac he truyen ddng dieu chinh cho phep dieu chinh t6c dd va 
momen cua may san xuat bang each didu chinh tir ddng co dien (phuong 
phap didu khien dien), do do kdt ca'u may don gian, chat luong didu chinh 
cao va thuan tidn trong thao tac. Mdt s6 trudng hop, khi dai dieu chinh 
toe dd ciia dong co du rdng, ngudi ta co thd kh6ng dung hdp bi£n tdc, khi 
do he truydn ddng duoc goi la “truyen ddng khdng co hdp bi£n t6c”. 

c) Theo mire dd tu dong hod ta c6 he truyen ddng dien khdng ty 
ddng va h^ truyen ddng ty ddng. Cac he khdng ty ddng thuong la don 
gian va duoc sir dung cho bat ky 6 dau ne'u co th^ duoc. Luc do phan 
dien ciia he co th^ chi co ddng co didn khdng d6ng bd va mot vai khi cu 
dong cat - bao ve nhu aptdmat, khcri dong tir. Cac he truyen ddng ty 
ddng la cac he truyen ddng di£u chinh vong km co vai mach phan hoi. 
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Chat lucmg dieu chinh cua cac he nay la rit cao, co the dap ting bat ky 
y6u cau nao cua qua trinh c6ng nghe cua may san xu&t. 

d) Mot so each phdn loai khac : nhu truyen dong dao chieu va 
kh6ng dao chieu, truyen dOng don (n£u dung mot d6ng co) va truyen 
dong nhieu dong co (neu dung nhieu d6ng co de phoi hop truy6n d6ng 
cho mot co c^u c6ng tac), truyen dong van (nfi'u dung thiet bi bitfn doi 
van ban dan) . . 

Ten goi cua m6t he truyen dong co ihi hinh thanh tir nhieu each phan 
loai, vi du he truyen d6ng tiristo mot chieu co dao chi£u, he truy6n d6ng 
dien khong d6ng bo dieu chinh momen dung nghich luu dong dien . . 


1,2. PHAN CO CUA H$ TRUYEN *)0NG DlfiN 

1.2.1. Cac dai Itfdng dac triTng cho cac phan tu cd hoc 

Nhu da neu, phdn co cua he bao gom cac phdn tu chuyen dong tir roto 
dong co cho d6n co cau cong tac (hinh 1-1, 1-2, 1-3). M6i phdn tCr chuyen 
dong duoc dac trimg bdi cac dai luong sau : 

Luc tac dong (F) : N (Niuton) 

Momen tac dong (M) : Nm (Niuton met) 

Toe d6 goc (to) : rad/s (radian/giay) 

Toe d6 thing (v) : m/s (met/giay) 

Momen quan tmh (J) : kgm 2 (kil6gamkhoi met 2 ) 

Khoi luong (m) : kg (kilogam khoi) 

Chu y : Neu cac dai luong tren cho theo cac don vi khac, thi khi tfnh 
toan edn d6i ve he don vi do lucmg qude t£ (SI) nhu da neu. VI du, neu 
luc cho theo KG, momen cho theo KGm, tdc do cho theo vong/phut, 
quan tfnh cho theo momen da GD 2 vdi don vi la KGm 2 , thi : 1KG = 
9,8N; lKGm = 9,8N.m; 1 vg/ph = 9,55rad/s; GD 2 [KGm 2 ] = 4J [ Kgm"]. 

1.2.2. Sd do tinh toSn ph3n cd 

Truong hop don gian nhu truyen d6ng cua may bom (hinh 1-1), 
dong co va cd cdu cong tac ciing lam viec vdi m6t toe d6. True dong cd 
duoc noi true tiep vdi true may bom khdng qua h6p giam toe. Ta co the 
ghep hai phan tu thanh mot kh6'i nhu tren hinh 1-5, trong do : 

M - momen cua dong co 

M c = Mct “ momen can do canh bom tao ra dat tren true dong co 
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, J ' Jd + Jc t ~ momen quan tinh tong cua he, g6m momen quan tinh 
cua ddng co jr, va momen quan tfnh phdn quay cua may bom J rT (cure ft 
mot toe do lam viec). 

So do hinh 1-5 thay the cho hinh 1-1 dung j, 

d^ tilth toan, diroc goi la so do tinh loan phan E \ — \ Mc 

ca dang don khoi. : " ~ 

Doi vai cac trirong hcrp phtfc tap, nhir cac vf du =z~ / 1 j / 

tr£n hinh 1-2, hinh 1-3, phan ca co nhieu phin tu ' 

chnye’n dong theo nh&ng tdc d6 khac nhau, cac Juc 
va monten cung tac dong ten nhOng true khac nhau. 

1U> va>, neu coj cac phan tu la cung tuyet ddi, 

nghra la khong co bi<?n dang dan hoi va khe ho, thi ngudi ta cung bien dfti <36 
ghep chung thanh mot kh& theo so dd tinh toan hinh 1-5. Khi do, la chon toe do 
cua met true nao do lam toe dp tinh loan, (thudng chon td'c d6 d6ng co co) cac 
'f^gmomen. luc, momen quan tinh... cua cac phan tu lam viec o nhung 

oe o knac deu dupe qui dpi ve toe do tinh toan noi trdn (toe do dong co) Cong 
thuc quy doi nhu sau : ■ ■ b /■ v-uug 

* Quy a6i momen H tac dong vao phan ter thii i lam viec b tbc do co ve 
toe do (o : 1 


M i.qj = Mj .t- 

l.r 


Trong do : 


UJ , v 

1 = ~ - l y s ° tru ySn tinh tir true dong ccr den true thii i. 

q - hteu suit cua bo truydn luc tir true ddng co den true thtr i. 

Neu phSn tir i co chuye’n ddng thang vPi ttfc dd V, va co luc tac ddng la F, 




( 1 - 2 ) 


Trong do 


* Quy doi momen quan tinh ^ cua phin tir thd* i lam viec vdi toe do ca, vd 

td'c da co : j. , = 7. J_ ., ., 

■ .2 (1-3) 


Dot von phln tu chuyen d6ng thing vdi t6c do V;, cong thirc quy d6i til 
khoi luang m v£ momen quan tinh a toe da goc ca nhu sau : 


4q(t " m ♦ ~ 


(1-4) 
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Sail khi quy doi ta dirge so do tmh toin dan khO'i nha trOn hinh 1-5. Trong 
do : M- momen dOng ca ; Me - M^r ( 1/ iq) ; + £ J ;. qt i 

* Vi du I -1 : Lap so do tmh 
loan don khoi cho phln ca cua 
mpt cin true co sa 66 dOng hoc 
nhu tr£n hinh 1-6. 

Ufy tdc do tmh toan la lO'c do 
dong ca co, khi do momen dOng 
ca M dirge giur nguyOn. 

Momen phu tai do tai trong G 
gay ra, tac dong 16n trong teti se la: 

— G. _ i N.m Hinh 1-6. Set do dong hoc cua can true 

z. i| t 

Trong do : G - Tai trong cua vat ning, N; 

D, - Ducmg kinh trO'ng tcri, m; 

q t - Hieu sutft cua trong tai. 

Quy doi M cx tir tOc do oi CT vi tOc do co, tire dcri diem dat cua tir true 
trong tcri vi true dOng cd, theo (1-1) : 

M c = M CT —. N.m 
i-n 

Trong do : i = a>/to ct ; 

rj - hieu suit cua hop giam tO'c; 

Cung co th 6 xac dinh momen can M c bang each quy d6i lire trong trtrdng 
G cua tai trong tir tOc dO thing v ve tOc dO co cua dOng ca, theo (1-2): 

Mr = G. 

pn 

Trong do : p= co/v ; X] 9 = r\ . q t (tfch cua hiOu suit hop giam tO'c va hieu 
suit cua trO'ng t6i). 

Momen quan tmh cua dOng ca J d va cua banh ring 1 (J b i) khOng phai quy 
dOi vi hai phin tir nay lam vi£c vdi tOc dO co. 

Momen quan tmh banh ring 2 (J b2 ) dugc quy dOi tir tOc do coex vi co theo 

(1-3): 

J b2.qd = J b2 Kgm 2 
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Tirang tu, momen quan tmh J tl cua trdng tdi duoc quy d6i thanh : 

J tt qd = J>t -4- , Kgm 2 
1 ' 

Momen quan tinh quy d6i cua tai trong G co khdi luong la m v& van t6c v: 

J G.qd = ni . \ , Kgm 2 
P 

qua ta diroc so d6 tmh toan don khdi hlnh 1-5 vdti cac dai luong sau : 

M - momen dOng co. 

M c - momen can do tai trong G hoSc tr6n trdng tdi quy d6i. 

J ( = J(j+Jbi + Jb 2 .q<j + Jtc.q<j + JG.qd " momen quan tmh tdng cua ha. 

* Vi du 1 - 2 : Xac dinh momen can va momen quan tinh cua tai trong va 
day cap quy ddi v4 true d6ng co biet rang co ca'u nang ha co so d6 dong hoc 
tirong tu nhu tren hinh 1-6, trong do bo truyen g6m 2 cap banh rang co ty s 6 
truyen cua tirng cap i, = i 2 = 5, trong luqng cua vat nang G = 10KN, trong 
luong day cap G c = 10% G ; ttfc d6 nang v = 16,5 m/s ; Hieu suflft m6i cap 
banh rang r\ l = t| 2 = 0,95 ; Hieu sua't trdng toi r| t =0,93 ; DuOng kmh trong tfri 
D, = 0,6 m. 

Gidi: 

Lay t6c do tinh loan la tdc d6 dOng co to, khi do momen ddng co M duoc 
gift nguydn. 

Tdng trong luong duoc nang ha : 

G t =G +G c = 10 + 1 = 11KN = 11.000 N 

Momen can do G, gay ra tr£n trtfng tdi: 

Mct = G,.-5l. + = 11.000.-^. -+- = 3548 Nm 

A it ^ u,yj 

Ty so truyen cua hop giam tO'c (tmh th true ddng co den true trong tdi) : 

i = it . i 2 = 5.5 = 25 

Hiau sua't cua hdp giam td'c: 

*1 =tli ■ r )2 = 0,95 2 = 0,9 

' momen can tinh cua tai trong va day c£p (G t ) quy d6i ve true dOng co 
se la: 

M c= Mct . += 3548. —L- = 157,7 Nm 
it] zj.u, y 
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Khdi lirong cua tai trong va day cap tinh theo kg : 


G t __ 11.000 
9,81 9,81 


= 1121 kg 


Quan h£ gitfa toe dd quay n t (vg/ph) cua trdng tefi vdi toe d6 nang v (m/s) 

, 60v 

cua tai trong : n t =- 

rcDj. 


Thay 


60 _ 60 
n t = — <B t , ta duoc — co. = 
2 7i 2n 


60 

7CD ( 


V 


TCr do, rut ra ty s 6 truyen (ty sd bien ddi tdc dd tilf <o t sang v) cua trong 
tdi- day cap: 


Pt = 


v 


2 

Di 



1/m 


Ty sd truyen tir true dOng co ddn day cap : 


p= “ =i.p, = 25.3,33 = 83,25 1/m 

V co t V 

Vay momen quan tinh cua tai trong va day cap quy ddi v& true dOng co se la : 
Ja.qd=«i--r = 1121 . -J-_=0,16 kgm 2 

4 p 2 83,25 2 


1.2.3. Phan ioai momen cin 

Momen can dude hlnh thanh tai co c£u edng tdc va phu thude dac di&n 
edng nghe cua may san xu£t, do do rat da dang. VI momen can tac ddng ldn 
true ddng co, do dd tinh chat cua n6 se anh hudng ddn su l&m vide cua dOng 
co va hd thdng truyen ddng. Vi vAy, khi khao s£t cic hd truyln ddng, ta c&n 
bidt duoc momen can c 6 dang nhu th£ nao, hoSc thude loai n^o. 

C6 thd phan loai momen can theo nhi^u c^ch dua vio nhQng da'u hifu dac 
trung cua chung. Tuy nhidn, hay dung nh£t 1& ba c£ch phan loai sau : Phan 
loai theo chi£u tac dung (so vdi chi6u tdc dd) ; phan loai theo ham sd phu 
thude tdc dd; va phan loai theo then gian t£c dung. 

a) Phan loai momen can Af c theo chieu tdc dung 

Theo dac di^m v£ chi£u tac dung cua M c so vdi chi£u cua tdc dd co ta 
chia momen can thanh hai loai: 

* Momen can the nang : la loai co chi£u khdng phu thude vao chidu tdc 
dd, vi du momen can do tai trong sinh ra 6 may nang, edn true. No cd chilu 
ludn hudng theo luc trong trtfdng khdng phu thude who chiSu nang hay ha tai 


13 



trong. Co the biiu diln loai M c nay nhir tr6n hinh l-7a, 6 do M c kh6ng d6i d&'u 
du a)>0 hay co <0, nghla la M c . co th£ ciing chi£u hoac nguoc chi£u vdi t6c d6 
chuyen dong. 


6 

r: 


co 


ICO 


Nang tai y" 

' tv 


,M C 


^M c 


G 




k. r 

r 

_ 0) 

_ 


! 

JA C 

0 

M 

Ha t£i ' v " ' 

' w 

a 







a) b) 

Hinh 1 - 7 a) Do (hi momen can the nang ; b) Do thi women can phan khdng 

Ro rang la khi M c tac d6ng nguoc chi^u co, co c£u c6ng tac co tac dung 
can trd chuyen dong, nghla la no tieu thu nang luong, c6n d6ng co nhan di6n 
nang tir ludi, bien d<5i thanh co nang di cung ca'p cho co cau cOng tac. Do 
chrnh la trucmg hop nang tai trong, duoc minh hoa bang cac mui t£n chi chieu 
cua M c , co, v, G tren hinh l-7a (phan phia tren true hoanh). 

Nguoc lai, khi M c cung chi6u t6c d6, nhu trong trudng hop ha tai trong, 
thi M c h6 tro chuyen d6ng, nghla la co ctfu cong tac l£y the nang cua tai trong 
G, tao ra co nang cung c£p cho dOng co. Nhu vay momen can th£ nang la loai 
phu tai co kha nang trao d6i nang luong thu|n nghich vdi d6ng co di£n. 

- Momen can phan khdng : lu6n lu6n co chi£u nguoc lai v6i tdc do, vi du 
momen do luc ma s&t sinh ra. Cac co ca'u cOng tac co momen can loai nay chi 
ti6u thu nang luong ma th6i. D6 thi bi£u di&n momen can phan khang duoc ve 
tr£n hinh 1 -7b. 

Cach phan loai nay thufrng sir dung khi phan tich c£c trang thai lam viec 
cua dOng co va he thdng. 

b) Phan loai theo hdm sd phu thupc giua momen can va td'c do * Dae 
tinh co cua may sdn xudt 

Tuy thuoc vao tirng loai m£y san xu£t, ttic phu thuOc vao dac diem cua 
c6ng ngh£ ttmg may, luc can hoac momen can co gia tri phu thuOc t6c d6 \hm 
vi£c theo nhtfng ham sd = f(co) khac nhau. Quan he M c = f(co) duoc goi la 
dac tmh co cua may san xu£t. 

Mac du ham s6 M c = f(o>) cua cac mdy san xu£t rat da dang, nhung de 
thuan tian trong vi6c khao s5t, ngudi ta phan chung thanh 4 loai sau : 
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- Momen can loai may tien , c6 quan h6 ty 16 nghich v6i ttfc d6 . 


M c — M co ^dm* 


“dm 

CO 


•“dm 

CO 


(1-5) 


Trong do : M co - momen can khi toe d6 co - 0. 

M dm , co dm - momen va tdc d6 dinh mire. 

Die diem cua loai niiy la t(5c d6 lam viec cang tha'p thi momen can (lire 
can) cang ldn. Do chinh \$ dac die’m gia c6ng cat got kim loai tr6n may tiSn va 
mot s 6 may cong cu. 

- Momen can loai can true co gia tri khdng doi, kh6ng phu thuOc tdc d6 
lam viec, vi du momen can do tai trong g&y ra nhu da xet trong U6't 1-2 : 

M c = M dm = const 0-6) 

- Momen can loai ma sat nh&t ty 16 bac nha't d6'i vdi tdc d6 lam vi6c : 


M c = M a) + 


co 

“dm 


“dm 


-CO 


(1-7) 


Day la momen can do luc ma sat nhot gay ra, hoSc momen can do may 
phat di6n gay ra tr6n true d6ng co sd cap. 

- Momen can loai quat gio: ty le vdi binh phuong cua toe do lam vi6c : 

M c = M co + M dm .^j } ( l “ 8 > 

Day la momen can cua quat gio, may bom nude va cac may co co cau 
edng tac dang canh quat, chan vit ... 

Cac bieu thde (1-5), (1-6), (1-7), (1-8) duoc goi la cac phuctng truth dac 
tfnh cd cua may san xu£t . 



Hinh I - S. Dac titth ca cua 
may san xudi: 

q - / - Ddc Unit ccf (loai 
motnen can) may tien 
q = 0 - loai can true ; 
q = 1 - loai ma sat nheft 
q-2- loai quat gio 
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Thudng ngircfi ta biiu diin ting quat ca bon dang niu tren bang m6t 
phuang trinh chung: 

M c = M t „ + M Jm , f———T (1-9) 

k®<tm ) 

Trong do, q = -1; 0; 1; 2 - $6 mu, tuong ung vdi cac loai momen can may 
tien, can true, ma sat nhcrt, quat gio. 

Dang cac dac tmh ca theo (1-5) -KI-9) duac bieu diin tren hinh 1-8. 

Cach phan loai nay duac ting dung ket hap vdi dac tmh ca, cua dong ca 
dien trong cac phep tmh toan vi dieu chinh va dieu khiin he thdng. 

c) Phan loai momen can theo th&i gian tac dung - Do thi phu tai 

Ngudi ta con phan loai momen can theo ham s6 phu thuoc then gian M c = 
f(t), con goi la “d6 thi phu tai”. Theo do ta phan momen can (hoac phu tai cua 
dGng ca) thanh ba loai chfnh : phu tai dai han (hinh l-9a), phu tai ngan han 
(hinh l-9b), va phu tai ngan han lap lai (hinh l-9c). Trong timg loai, a m6i 
chu ky lam vi£c (T CK ) gia tri M c co thi khGng ddi hoac bie'n doi. 

Phuong phap phan loai nhy duac sir dung trong cic b&i toan chon cGng 
suat dong-ca va se duac di cap 6iy dii trong chucrng VI. 



Hinh 1-9. D6 thi phu tai (momen can phu thude th&i gian) 
a) Loai dai han ; b) Loai ngan han ; c) Loai ngan han lap lai. 


1.3. PHUONG TRINH CHUY^N D0NG 
CUA Hfe TRUYJSn D0NG 

Ta da bid't, ddi vdi m6t vat rSn chuyin dCmg thing, ting cac luc tac ddng 
lin vat bang tich cua khO'i luqng (qu£n tfnh) va gia tic cua no: 

2 Fj = m. a (1 - 10) 
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Doi vdfi he truy£n dong, sau khi quy d6i cac dai luong nhu da neu trong 
muc 1-2, phan co ciia he dirge dira v£ dang so do tfnh toan dem khd'i nhu tren 
hinh 1-5, tuong tu nhir mot vat ran co chuydn dong quay. Do do, cung tuong tu 
nhu bieu thtic (1-10), doi vdi he truy^n d6ng ta cung co quan he sau : T6ng 
cac momen tac d6ng len he se bang ti'ch cua momen quan tfnh va gia ttfc goc 
cua no : 

S Mj = J,. e - (1-11) 

Nhu ta da biet, he truydn dong co hai luong momen tac dong va thucmg 
ngugc chieu nhau : momen dOng co M va momen can M c , do do ta vie't : 


X M| = M ■ M t = 

Tong (M - M c ) con duoc goi la momen dong (M dg ), la dai luong quye't 
djnh gia ttfc cua he. Gia t6'c gdc s duoc xac dinh bang luong bie'n thien cua 
l6c do goc trong mdt dcm vi thori gian. Ne'u lay luong bie'n thien la vi phan cua 
t6c do do> tuong ung vdi khoang then gian dt, ta co : 

dca 

e_ dr 

Thay I.M, va e vao (l-II) ta duoc “phirong trinh chuyen d6ng cua he 
truyen d6ng dien” : 


M - M, = J, 


dca 

dt~ 


(M2) 


Trong mot s6 truemg hop, c6 thd coi tO'c do bie'n thien tuyen tfnh theo thdi 
gian, gia tdc e co the xac dinh theo luong sai phan cua tOc do Aco trong 
khoang thdi gian tuong ting At, con momen dOng M dg cQng co thi l£y theo gia 
tri trung binh : M Jg lb , ta co : • 


M - M c 



, h 


Aco 

At 


C£c phuong trinh tr6n duoc vidt cho trudng hop don gian nha't khi coi he 
truyen d6ng c6 ph£n co don khoi va momen quan tfnh tong la hang s 6 (J, = 
const). 

Khi sir dung phircrng trinh (1-12) efin chii y each lay da'u cua cac dai luong 
nhu sau : ’ 


- TruiSc het iafy chieu cua ttfc dd ca lam chudn (v( du coi !a chi£u duang) 

- Da'u cua momen d6ng co : 

M> 0 neb cung chi£u co ; 

M< 0 neu ngugc chi£u co. 


2-GT.TO6ng0i&n 
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- Dan cua mornen can : 


M c > 0 ne'u ngupc chi^u co 
M c < 0 neu cung chi£u co 

Chu y : D£u M trong ve trdi cua (1-12) dupe gift nguyen vi coi do la d<lu 
cua phuong trinh. 

Tur phuong trinh chuy^n ddng (1-12) ta thSfy n€u lay chi£u cua co lam 
chuan duong : 

- Khi M > M c hoSc > 0 thi dco/dt > 0, he tang t6c, vi du khi khdi ddng 
he thdng. 

- Khi M < hoac M^g < 0 thi dco/dt < 0, he giam tdc, vi du khi ham 
dung he thong. 

- Khi M = M t hoac M dg ~ 0 thi dco/dt = 0, he lam viec xac lap vdi tdc dd 
on dinh co - const. 

Phuong trinh chuy^n ddng giup ta xac dinh dupe cac trang thai xac lap 
cua he, cung nhu giai duoc cdc bai loan ve qua trinh qua dd, va duoc coi la 
mot quan he co ban cua truySn ddng diem 


1.4. KHAI NI$M Vfi TINH CO VA CAC TRANG THAI 
LAM VI$C CUA H$ TRUY^N DONG DI$N 

Trong phuong trinh chuy&i ddng (1-12), ndu bie't gia tri cua M va M c ta co 
th^ danh gia duoc trang th£i lam viec cua he va xac dinh cdc dai lucmg lien quan 
khac. Can nhd ding, trupng hop chung nMt M va'M c deu la nhtmg ham sd phu 
thu6c tdc dd. Cac quan he M = f(oo) va M c = f(co) duoc goi la dac tfnh co. 

1.4.1. D|ic tfnh ca cua may $£n xuat 

Nhu da trinh bay trong muc 1-2, quan he M c = f(co) dupe goi la dac tmh 
co cua may san xu£t, co cac dang diin hinh nhu tren hinh 1-8. Dang cua die 
tinh nay dupe danh gia nhp sd mu q trong phuong trinh (1 - 9), hoSc nhP dai 
lupng “dd cung dac tinh co"’ (3 C : 

(3 c = dM c /dco (1-13) 

1.4.2. OSc tfnh cd cua dong cd dien 

Quan he gitfa momen va tdc dp cua ddng co M = f(co) dupe goi la dac tinh 
co cua dong co dien. Hinh 1-10 trinh bay dang dac tfnh co cua mdt sd dpng co 
dien thuPng gap. 
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Hinh l - 10. Dac tilth co cua cac ddng cd 

I - Dong cd diin mdt chieu kick lit doc lap 
2- Ddng cadien mdt chieu kich tdnoi tiep 

3 - Ddng cd khdng dong bo 

4 - Dong cd ddng bd 


Thudng thudng ngudi ta phan biet hai loai dac tmh ca : 

- Dac tinh ccf tu nhien la dac tmh co duac khi ddng ca noi theo aO d6 binh 
thudng, khong su dung thdm thid't bi phu tra va cac thdng s6 ngudn la dinb 
mGc. Nhu vay mdi dong ca chi co mdt dudng dac tmh ca tu nhien. 

- Dac tinh ca nhdn tao hay dac tinh co dieu chinh ia dac tinh co nhan 
duac khi thay ddi mat thdng sd nao do cua ngudn, hoac ndi them thidt bi phu 
tro vao mach hoac su dung cac sa dd dac biet. Mdi ddng ca cd th i cd rdt nhi£u 
die tmh ca nhan tao. 


1.4.3. Do ctfng cua dac tinh co 

Di danti gia muc dd phu thude giGa td'c dd va momen ddng ca, nghla la de 
danh gia dang dac tmh, ngudi ta sG dung dai luang “dd ctfng dac tmh co” viet 
d dang cd dan vi do (3 hoac dang don vi tuang ddi p* 


P= 


dM AM 

- (S - 

dco Ao> 


P* = 


dM * 
dco* 


(1-14) 


Trong dd : dM va dco la luang bidn thidn r£t nho (vi phan) cua momen va 
td'c dd tuang Gng ; AM va Ago - lucfng sai phan cua momen va td'c dd tuang Gng 
; M* = M/M dm ; co* = fi>/co dm hoac co* = <o/co 0 - Gia trj tuang dd'i cua momen 
va tdc dd, tinh theo gia tri dinh mure co dm ) hoac theo mdt gia trj chu^n 

quy ude nhu td'c dd khdng tai ly tuang co {> . 

Dac tinh ca cua cac ddng co mdt chieu va phan lam vide trdn dac tinh ca 
cua dong ca khdng ddng bd ddu co p < 0. Gia tri tuySt ddi I plcang 16n thi 
dac tmh cang cung va nguac lai : I p I nho, dac tmh m£m. Ddng ca ddng bd co 
dac tmh ctrng tuydt dd'i vdi I p I = oo . 
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1.4.4. Cac trang thdi lam viec cua dong cd 

Su dung cac quan he die tinh c a M(o) va M c (©), theo phuong trlnh 
chuyen dong (1-12) ta se xac dinh duoc diim lam viec \ic lap khi M(co) = 
M c (co). Tren mat phlng dac tmh ca [M, co] , dd la di&n giao nhau cua hai 
duemg dac tinh, d do ha se lam viec vdi toe dd 6n dinh (xac lap) la co xl va 
momen cua dOng co bang momen can va co gia tri la M xl (hinh 1-11). 

Chu y rang, hinh 1-11 minh hoa cho 
trudng hop tuong irng tran hinh 1-6, khi 
dCng co cSp nang luong vao ha, nghia la w 
momen dOng co M tac dong ciing chi£u toe 
d6 ca, con co ca'u edng tac cua may san xuat V>0 
tiau thu nang luong, nghia la M c nguoc 
chieu vdi co. 

Na'u quy ude cho co co chilu duong thi 
trong trudng hop nay M va M c dSu duoc 
bieu thi phfa true M > 0, do do diim xac lap 
nam 6 goc pHn tir thd nha't cua mat phkg Hinh l - ii. Di/m (dm vice 

|M, co]. Ta noi trudng hop nay ddng co lam d trang thaixac idp 

viec xac lap 6 “trang thai ddng co”. 

Can phan biet hai trang thai lam vide co ban cua ddng co : Trang thai 
dong co va trang thai may phat (c6n goi la trang thai ham). Hai trang thai do 
khac nhau ve hudng truySn nang luong trong he va chidu tac ddng cua momen 
d6ng co so vdi chi£u chuyen ddng. 

o) 0 trang thdi dong ca: nang luong duoc truy6n tir ddng co den may san 
xua't va duoc tieu thu tai co ca'u edng tac cua may. Trudng hop nay edng sua't 
dien dua vao ddng co P d * n >0 t edng suat co do ddng co sinh ra P c< , = M.ca>0, 
momen cua ddng co chng chi^u vdi tdc do. Vdi di6u kien do, trang thai dong 
co se tucmg img vdi c£c di&n nim trong gdc ph&n tu thti nhSit va goc pMn tu 
thu ba cua mat phang [M, ©] (xem hinh 1-12). Chti y rang trang thai nay, co 
ca'u edng tac cua may san xua't thu nhan co nang, nghia la P c = M c .. © <0, 
momen can M c co chi£u nguoc vdi chilu td'c dd. 

b) 0 trang thdi may phdt : nang luong truySn ti* phia may san xu£t v£ 
ddng co. Khi he truySn ddng lam viec, trong mdt di£u kien nao do co c£u edng 
tac cua may san xu£t co the’ tao ra co nang do ddng nang hoac the' nang tich luy 
trong he du Idn, co nang do duoc truy&i true ddng co, ddng co ti£p nhan 
nang lugng nay va lam vide nhu mdt may phat dien. Nguoc vdi trudng hop tren, 
cOng sua't co cua ddng co se la P co < 0, nghia la M.© < 0, momen ddng co 
nguoc chi£u vdi tdc dd; edn edng su£t do may san xua't tao ra se la P c = M c © >0, 
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SSu Cin td l d ' ng Ciln8 Chl6u t0c d6 - Tr ?»g tMi 14m viec nay duoc 

pSn tSh T- P tTOng ^ V6i CSC di ^ m v * c trong goc 
phan tu thir hai va thu tu cua mat phang [M, to] (hlnh 1-12). 

v 'i 6 trang thai nay, momen d&ng co chtfng lai chtfiu chuye’n dona Mn 

?ZXZZ25S‘ m * “ « ««* “ -* m 2&S 



Trang thai may phat 
Mco<0; M c oy>0 

Trang thai (Jong co 
Mod> 0; M c o<0 





Trang thdi d£ng co 
Mto>0; M c (o<0 


Tr^ng thai may phat 
Mcd< 0 ; M c o>0 
\^c 

S 011 


Hmh l - 12. Bieu diin cdc trang thai 1dm viec tren mdt phang fM, m] 

1.4.5. Khal nifm ve do on dinh tfnh 

tlm t ) ? y6nd(Mg C6 th ^ iam v * c &> d inh, nghla la he co kha nang tu 

nm kifathim lam v.Cc xac lap khi x4y ra nhung biln ddng nao d <3 thldanl 

dac tinh co cua ddng ca v4 cua m4y san xua't phai thoa man di£u kie„ : ‘ 

P< Pc (1-15) 

Wn Pf gja! ‘Welt d«u kien nay ta l*y vf du mdt he c6 dang co khOng ddng be 

tren hlnh I lT ^ C ^^“ 8 C ° vk Cl ’ la sin xu * duoc bie’u dien 
, C 0 f a *** C0 kh6n « d 6 ng be cd hai doan : Doan 

g tac (tud.em « 0 den di^m tot han TO) co p < 0 va doan kha, dOng, tit 

* “ Mnm d6n TH C6P> °- Dac tfnh «» cua c£n true co dang M c = const, tire 
(3 C -0. Tren hlnh ve hlnh thinh 2 digm xSc lap, d 6 u c6 M = M c : 

d,, D ^ m h ! h °f m2n digu kii * («- 15 ) - » di^m lam viec xac lap 6 n dinh 
2 img vai (3 > p c 14 di$m khdng 6n dinh. 
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That v£y, tai di£m 1, n£u vi l£ do nao do ma t6'c do tang ien co > o xll , thi 
tirong ting M < M c , n6n theo phucmg trinh chuy^n ddng (1-12) dco/dt < 0 va he 
thong se giam toe d£ tt'cf ve gia tri co x jj . Tuong t lt, n£u vi ly do nao do ma t6c 
do giam xuong to < co x jj thl M >M C , he thong se co dco/dt > 0 va tu tang tdc 
6i trey vd trang thai xac lap, Ta noi : diem 1 la diem xac lap on dinh. 

Ngirgc lai, khi he thong lam viec xac. 
lap tai di^m 2, neu vi ly do nao do toe dd 
tang len co > to xl2 thl M > M c va he se tiep 
tuc tang t6c. Con khi \6c do giam to< a> x j 2 
thi M < M c va he se tiep tuc giam tdc. Nha 
vay, diem 2 la di£ni xac lap khong on dinh. 

Chinh vi di£u kien (1-15), va vi da so 
cac may san xu<ft co p c > 0 nen ngudi la 
thiet ke ch£ tao cac d6ng ccf co dac tinh co 
vbi P<0. Doi vdi cac he truyen dOng tu 
ddng, ta co thd lam tang modul do Cling p 
nhung fchu y khong tao ra cac he co p > 0, vi n£u nhu vay thi he se khong dam 
bao dieu kien lam viec fin dinh tinh. 

Chu trong phan tfch va tinh toan thudng ngudi ta quan tarn den gia in 
tuyet doi cua do cling, ma it quan tarn den dau cua no, vi vay d cac chuong sau 
ta thudng dung ki hieu p thay cho l p I de each vitft cac bi£u thurc duoc don 
gian. 



Hlnh I - 13. Diem lam viec dn dinh (I) 
va khong on dinh (2) 


CAU h6i on tap 

1 . Chifc n3ng nhiem vu cCia he truyen dong dien la gi ? 

2. He truyen dong gom nhufng khSu va nhurng phan ti!r nao ? Lay vi 
du minh hoa d m6t may san xuat ma anh (chi) da biet. 

3. Momen quan tinh la gi ? Ddn vj do lifdng ctia no ? Cong thCfc tinh 
qui doi momen quan tinh ttf toe do goc <Oj nao do ve toe do cCia true 
dong co o> ? 
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, 4 - M omen can dupe hinh thanh tif dau ? Don vi ti'nh cua no*? Cong 
thurc qui doi momen can ttf true cua co cau cong tac ve true dong cd ? 

5. The nao la momen can the n3ng ? OSc diem cua no the hien 
tren do thj theo toe do ? Li'y vi du mot co cau co momen can the nSng. 

6. The nao la momen can phan khang ? Lay vi du co c3u co 
momen can phan khang. 

, . nghTa (J f c t,nh cd c ^a may san xu3t. Phifdng trinh tong quat 

cua no, giai thich cac dai iddng trong phirdng trinh. 

8. Hay ve dang dSc trnh cd cCia cac may san xuat sau ; may tien* 
can true; may co ma sat nhdt, quat gio. 

9. Viet phi/dng trinh chuyen dong cho he truyen dong co phan cd 
dang mau ddn khoi, giai thich cac dai lUdng trong phbfdng trinh; giai 
thich dau cCia cac dai li/dng M v3 M c . 

10. PhUdng trinh chuyen dong cho ta biet nhurng thong tin gi ve 
trang thai lam viec cua mot he thong truyen dong?. 

11. Oinh nghTa d3c tmh cd cua dong cd dien. 

12. Binh nghTa do cung cCia dac tmh cd. 

13^ Phan^biet trang thai dong cd va trang thai ham cua dong cd 
dien bang nhftng dau hieu n&o? Lay vi du thirc te ve trang thai ham cua 
dong cd tren mot cd cdu cong tac ma anh (chi) da biet. 
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Chitomg II 

BAC TINH CO COa BONG CO BIEN 

- ■ 


2.1. KHAi NI$M CHUNG 

Chtrang I da cho ta thay d|c tmh c a, bao g6m cua may san xua't va cua dong 
co dien, la m6t cong cu quan trong trong vibe phSn tfch, tfnh toan cac he truyen 
dong dien. Khi dat hai dudng dec tfnh co M(co)vh M c (o>) len cung mot he toa 
do, ta co the xac dinh duoc trang thai lam viec cua dOng cct va cua he (xem hlnh 
1-11; 1-12) : trang thai xac lap (khi M = M c - diem giao nhau cua 2 dudng dac 
tmh). hoac trang thai qua do (khi M * M c tai nhung vimg to * o) xl ), trang thai 

dOng co (goc phan tu thir nhat va thCr ba) hoac trang thai ham (goc phan tu thil 
hai va thir bon). 

Khi phan tfch cac he truyen ddng, ta thubng coi may san xua't da cho trude, 
nghia la coi nhu bidt trude dac tmh co Me (co) cua no. Vay, mud'n tim kiem mdt 
trang thai lam viec vdi nhtfng thdng s 6 ydu c5u nhu tdc dd, momen, dong dien 
d^ng co... ta phai tao ra nhtfng dac tmh co cua dang co tirong ting. Chuong II 
giup ta nam vung viec lap cac phuong trinh dac tfnh co cua dang co, cac phuong 
phap tao ra c&c dac tfnh co nhan tao dd sir dung ddng co phii hop vdi may san 
xua't da cho va didu khidn dang co de co duoc cic trang thai lam viec theo yeu 
Cfto cua edng nghe . 

M6i dong co co mat dac tfnh co tu nhien xac dinh bdi cac s 6 lieu dinh mdc 
cua no. Nhidu trudng hop ta coi dac tfnh nay nhu loat s 6 lieu cho trude. Mat 
khac, no co the co vd s<5 cac dudng dac tfnh co nhan tao, nhan duoc nhd su bi£n 
ddi cua mdt hoac vki thdng s6 cua ngu6n, cua mach dien dang co, hoac do dung 
them thi£t bi phu, hoac do thay d6i each ndi day cua mach. N6i mdt each tdng 
quat, cac dac tfnh co nhan tao duoc tao ra bang each lam bidn dang dudng dac 
tfnh co tu nhien. Do do bat k£ thdng sd nao co anh hudng de'n hlnh dang va vi 
tri cua dac tfnh co, ddu duoc coi la thdng sd' didu khidn ddng co, va tuong jhig la 
mdt phuong phap tao dac tmh co nhan tao. 
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Phuong trinh dac tinh co cua d6ng co di6n c 6 th£ viat 6 dang thu|n hay 
dang nguoc M = f(co ) hoac co= f(M), bieu thi theo ha don vi c6 ten (M-Nm ; 
co - rad/s) hoac he don vi tuong ddi (M*, 0 *). Dai luqng quan trong 6i danh 
gia dang cua dac tinh co la 66 cting p hoac P*. 

Theo trinh tir, ta se khao sat dac tfnh cua tifng loai ddng co, gom dac tmh 
tu nhien, dac tinh 6 trang thai dong co va cac trang thai ham, cac dac tinh 
nhan tao, each ve cac dac tmh co. 


2.2. DAC TINH CO CUA D0NG CO DI$N M0T CHlfiU KICH Ttf 
D0C LAP (KICH TlTSONG SONG) 

2.2.1. Set do nol day cua dong co mot chleu kich tCf d$c lap va kich 
tur song song 

Dac diem cua ddng co kich tir dOc lap la dong dian kich tir va tur thOng 
dong co khdng phu thude dong dian ph&n trng. So 66 n«5i day cua no nhu tran 
hinh 2-la vdi nguon dian mach kich tir U KT riang biat so voi ngu6n dian mach 
phan ting U*. 

Khi nguon dien mol chieu co edng su&'t v6 cilng 16n, dian trd trong cua 
nguon coi nhu bang khdng thi dian ap nguOn se la kh6ng d6i, khdng phu thude 
dong dian chay trong ph3n ling ddng co. Khi dd, dong co kich tir song song 
(hinh 2-lb) cung duqc coi nhu kich tir ddc lap. Vi viy, o day ta coi hai loai 
ddng co nay nhu nhau. 



a) b) 

Hinh 2-1. a) Sffdd n6\ day cua dong ccf kich tit ddc lap ; 

b) So dd ntfi day cua dong ccf kich tit song song. 
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2.2.2. Phi/dng trinh dSc tinh cd 

a) Cdc phuong trinh chink 

Theo so dd mach dien hinh 2-1, ta c6 phuong trinh can bang dien ap nhu 
sau : 


U u = E + (R u + R fir ) 1^ (2-1) 

Trong do : U* - dien ap nguon dat vao phln ting, V; 

i ~ r u + r C f + r cb + r ct - dien tro mach phln ting d6ng co, O, bao 
gdm dien tro cuOn day phln ting r u , dien trd cue tir phu r cf , dien tret 
cuon bu (n£u co) r cb , dien tro ti€p xuc cua chdi than tren c6 gop r cl ; 

R fir - dien tro phu trong mach phln ting, D .; 

I u - dong dien mach phln ting, A ; 

E - Stic phan dien dCng cua phan ting d6ng co, V; no ty le vdi tti 
thong O va toe d6 quay cua d6ng co co theo biiu thtic: 


E = KOco (2-2) 

Trong do : K - he s6' ty le phu thuAc c£u tao cua d6ng co 


K = 


pN 


27ra 


(2-3) 


Vtii: p - s6 doi cue tti chfnh ; 

N - sd thanh din tac dung cua cu6n day phln ting; 
a — s6 mach nhanh dlu song song cua cu6n day phln ting. 
Thay (2-2) vao (2-1) ta dugc : 


co 


= U|T Ru + Rfll y 

KO KO u 


(2-4) 


Bie T u thtic (2-4) la "phuemg trinh ddc tinh ccfdiin" cua dOng co ; n6 biSu thi 
mdi quan he gitia dai luong co hoc co vl dai luong dien I u cua dOng co. 

Mat khac, momen dien tir cua ddng co ty le vdi tti th6ng 0> va dong dien 
phln ting I u : 


M = KO I u 

Rtit I u tti (2-5) thay vlo (2-4) ta dugc : 


co = 


U. 


Kd> 


Rtf + Rfg 

(KO) 2 


M 


(2-5) 


( 2 - 6 ) 
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Chii y : n£u bo qua cac tdn tha't trong dCng co, gdm t6n th£t ma sat trong 
6 true, tdn that co do tu quat mat, t6n that thep, thi momen di£n tir va momen 
ca trdn true diroc coi bang nhau : M = M c0 . Khi do biiu thtic (2-6) biiu thi 
quan he gitia hai dai lirong ca hoc M va co cua dOng co, va diroc goi la 
"phaang trinh dac tinh ca". 

b) Du&ng dac tinh ca va dac tinh ca dien 

Neu bo qua anh huong cua phan ting phin ting, tir th6ng d6ng co se 
kh6ng doi <J> =const , khi do cac phircng trinh (2-6) va (2-4) d£u la tuyen 
tinh. D6 thi ciia chung, ttic dudng dac tinh ca va dac tinh ca dien, diroc bi£u 
thi iren hlnh 2-2 la nhting dilftng thing. 




b) 

Hinh 2 - 2. a) Dac Unh ca cua dong ca diin mdt chieu ktch tu ddc lap ; 

b) Dac tinh ca dien cua dong ca dien mot chieu kich tii doc lap. 

O cac d6 thi tren, khi M = 0 hoac I a = 0, nghla la khi d6ng co hoan toan 
khong tai, ta co: 

U„ 


co = 


KO 


= co 0 


o) () goi la toe do khong tai ly tudng. 

U„ 


Khi co = 0, ta co : I„ = 


R , p " nm 

ir + 


va M = 


—^- KO = I KO = M 

-f A niri' m nm 


(2-7) 


( 2 - 8 ) 


(2-9) 


v u 1 iV fa 

I nm va M nm Ian lU0 duac goi Id ddng dien ngan mach (phan ting) vti 
momen ngan mach . 

Tir (2-6) ta xac.dinh duoc do cting cua dac tinh co : 


dM_ (K0>r 
_ dco _ Ru+Rf,, 


( 2 - 10 ) 
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c) Cac dang khdc cua phuong trinh dac tinh co 

Phuong trinh (2-6) 1& phuong trinh dac tfnh co thOng dung nh£t. Ngoai ra, ta 
cung co th£ biiu di6n phucfng trinh dac tfnh co dudi mOt s 6 dang khac nhu sau : 

- Thanh ph5n thii hai 6 ve' phai cua (2-6) do sut t6c tfng vdi momen M so 
vcfi khi dong co khOng tai If tucmg. D&t ky hieu d6 sut t6c. 


R a + Rf 

Aco = 


(K O ) 2 


-m = ^ + r 


fu 


KO 


( 2 - 11 ) 


Ta co phuong trinh dang : co = co 0 - Aco (2-12) 

- Thay (2-10) vao (2-6) ta duoc dang phuong trinh vi6t theo d6 cumg : 


co = co 0 --.M 


(2-13) 


Trong do, (3 la modul db ciftig (khOng la'y d£u am trong bi^u thurc (2-10) 
cua no). 

- Tir (2-6) ta bitfn doi di biiu thi M theo co, ta duoc phuong trinh dang ham 
nguoc. 


M = K<D. 


U„ 


(k or 


. co = M nm - pco ( 2-14) 


Rir + Rfu R a + Rfu 
- Neil sir dung don vi tuong d6i, thi tir (2-4) Vet (2-6) ta co : 


co 



R>R?u 


(2-15) 


sH 4« ^ 

ra* = H* Ru + M* (2-16) 

cD d> 

Trong do, cac dai lumig bieu thi theo don vi tuong d6i la : co* = co/co 0 ; 
U/ = U u /U dm ; O* = 0/0 dm = KO/ KO dm ; I„* = I u /l dm ; M* = M/M dm ; R u * - 

R^/Rdm ’» Rfir = Rfu/Rdm- 

Chu y, dai luong “dien trd dinh mice" cua dOng co R dm dung di bieu thi 
di6n trd theo don vj tuong dtfi chi la m6t dai luong quy uefe gia tudng. 

R dm = ^ (2- 17 ) 

Tuy theo muc tieu ph&n tfch, ta co thi sir dung dang nhy hoac dang khac 
cua phuong trinh dac tfnh co sao cho thu&n tiSn nh£t. 

C£n hieu ring, cac phuong trinh da nfcu tr6n diu duoc vi6't 6 trang thai tinh, 
chua xet den cac qua trinh qua d6. VI v&y c£c dac tfnh trfcn hinh 2-2 goi la '"dac 
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tinh ca tinh ” va “dac tinh ca dien tilth”. No la quy tich cac di£m lam vipc xac 
lap cua d6ng'ca, nghla la nPu dat gia tri momen cua dpng co bang momen can 
M = M c 16n true M, thi ta se co gia tri tPc dp xac lap cua d6ng ca to xl nhu trfcn 
hlnh 2-2a. Mat khac, ting vdi M = M c dong di£n trong ph£n ting theo (2-5) se lzi: 

I u = I L = - goi la dong dien tai; 

Dat l u = I c len true hoanh cua do thi dac tinh co dien hinh 2-2b ta cung xac 
dinh dupe tPc dp xac lap co x] nhu tr£n. 


2.2.3. Dac tinh tu nhien 


Theo dinh nghla (muc I - 4) dac tinh tu nhien se tuong ling veri truerng hop 
R tlJ = 0, = U dm , O - O dm . Thay cac s 6 lieu do vao (2-4), (2-6) va cac phuong 

trinh dang khac ta se dupe phuong trinh dac tinh co va co dien tu nhien : 


© = 


U 


dm 


R, 


CO = 


KO dm 

U dm 


(K* dm ) 

R„ . 


M 


(2-18) 


K<D dm KO dm u 
TPc dp khong tai 11 tuemg va dp cting dac tinh co tu nhien la: 


(2-19) 


_ ^dm 

(2-20) 

„ (**«.)’ 

P,n R u 

(2-21) 

B* =_L 
,,n r: 

(2-22) 


Ta co the ve dupe dac tinh co va dac tinh co dien tu nhien nhef cac s 6 lieu 
cua dpng co nhu edng suit dinh mtic ^dm [kW], tPc dp a) dm [rad/s], dien ap 
UjmtVJ, ddng dien l dm [A], hipu sutft Tj dm , dien trd phin ung R u [ft]. 

Vi dac tinh \k dudng thing, nen chi c&n xic dinh hai di£m : diem khong tai 
[0, © 0 ] va diem dinh mite [M dm , © dm ] hoac [I dm , © dm ], Cung c6 th6 dhng diem 
khdng tai va diem ngan mach [M nm , 0] hoac [I nm , 0]. Toa dp cac di£m neu tren 
duoc xac dinh nhu sau: 


© 0 = 


U 


dm 


KO 


dm 


v6i KO dra = 


U dra -R„I 


u A dm 


^dn 
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M(Jm — 


_ P^IOOO 

®dm 


(momen co) 


hoac 


M dm = K<i> dm . I dm (momen dien ttr) 

U, 


dm 


!nm R 


Mnm = K«D. 


u 


dm 


dm 


R. 


Thirdng ngudi ta ve cac dac tinh tif nhi£n qua di£m kh6ng tai va di6m dinh 
mire, ta duc?c do thi hinh 2-3. 




a) b) 

Hinh 2-3. a) Date tlnh ccf tit nhien cua dong co dien mot chieu kick tit ddc lap ; 

b) Dae tinh ccf dien tv. nhien cua dong ccf diin mdt chieu kich tit doc lap. 

Co trtfdng hop phai tmh I dm thong qua hi6u sua't r) dm ~ 1000 Pd m /U dm .I dlT1 : 

(2-23) 


I = Pdm-1000 
dm T ldm'U<Jin 


N&u chua cho trade gia tri R u , co th£ xac dinh g3n dung dua vao gia thiet 
coi ton that tr£n didn tro phan ting do dong di6n dinh mtic gay ra bang m6t ntia 
tozin b6 tdn that trong dong ccf: 

R u » 0.5.( 1 -rt dm ) , Q 


I 


(2-24) 


dm 


Sau khi ve duoc dac tmh tur nhi6n, thi chinh no lai tro thanh loaf so li|u cho 
trade d£ tfnh loan ede dac tmh nhan tao cung nhir d£ giai cac bai toan khac. 

2.2.4. Cac dac tinh nhan tao 

Tur (2-4) va (2-6) ta tha'y co the tao ra cac dac tinh nhan tao bang each thay 
doi m6t trong ba thong s6: diSn trd mach ph^n ting R^ — R u + Rf U ; di£n ap 
phan umg U„ va tir th6ng d>. Tac dong vao m6i th6ng s 6 ta se diroc mCt ho dac 
tmh nhan tao tirong ting. 
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a) Dac tinh nh&n tao "bien tra” (khi thay ddi difn trd mach ph^n ting) 

Khi giu kh6ng d6i difn ap U a = U dm = const va tir th6ng O = 3> dm = const, 
bang each ndi them m6t bi£n trd R fu vao mach ph£n ting nhu so dd hinh 2-1* thi 
ta se lam thay d6i duoc difn trd tdng cua mach nay. Khi do, ting vdi mdi gia tri 
cua' R tu ta duoc mdt dudng dac tinh nh&n tao vdi cac phuong trinh sau: 


co = 


CO = 


^dm Rtf + Rfu t 
KO dm ‘ K$> dm ■ u 

^dm _ Rtf + Rftf ^ 

K«» dm ' (K4> dm ) 2 


(2-25) 

(2-26) 


Trong do, t<5c d6 khdng tai If tudng duoc giti khdng d6i (bang toe dd kh6ng 
tai If tudng cua dfc tinh ter nhien) 


«o ~ ^o.tn - 


K*dm 


= const 


(2-27) 


Do sut toe ting vdi mdt gia tri momen M c hoac m6t gia tri dong difn = I c 
nao do se 16n hon sut tdc cua dac tinh tu nhien, va ty If vdi difn trd tong trong 
mach phdn ting : 

Ao) c = - R - U -- R j!» M.. = R "~ R!l1 .I c (2-2S) 

(K<J > dm ) 2 - K<P (lm 


Hoac noi each khac, do cting dac tinh nhan tao bien tro ty le nghich voi 


difn trd tdng R ut : 

p (K^dm) 2 
Ra + Rfu 

Nhu vfy, cang tang R fu d&c tinh 
nhan tao cang mem. Ttft ca c£c die 
tinh nay d£u tha'p hon dac tinh tu 
nhien va dfu di qua di£m khdng tai If 
tudng [0, co () ]. Tu cac nhan xet tr6n* ta 
thay cac dac tinh nhan tao bi£n trd 
duoc tao ra nhd sir thay d6i dd cting (3 
(con toe dd khdng tai If tudng duoc 
giu khdng d6i). Ho dac tinh co bie'n 
trd duoc ve trdn hinh 2-4. 


(2-29) 
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b) Oqc tinh nhdn tao khi thay doi dien dp phdn ting 


Khi gift tir thong kh6ng d6i <t> = const vk kh6ng n6i them dien trd 

phu trong mach phkn ting (R ru = 0, R m = R u = const), n6u lam thay d6i dien ap 
dal vao phkn ling (U u = var) la sc dupe ho dSc tmh nh&n tao khi bien ddi di6n 
ap nhir tr6n hinh 2-5. Do la nh&ng dudng song song va song song vofi dac tinh 


tir nhien. 

Trong triremg hop nay, tdc do 
khOng lai Y\ tuPng ty 16 thuan vpi dien 
ap U„: 

(2 ' 3< ” 

va d6u nho hon t&'c do khOng tai 
cua dac tmh tir nhien. 

Do sut toe tren cac dac tinh nhAn 
tao so vpi khi khong tai If tuong se 
khong phu thu6c dien ap vk bang d6 sut 
toe tr6n dac tinh tu nhien. 


C-TN 



0 M dm 


(l c = I am) (In) 

Hinh 2-5. Ho dac tinh nhdn tao khi thay 
dd'i dien dp phdn ting 


ACD C = I c = —M c = Ato CTN = const (2-31) 

KO dm (K<t» dl J 2 

Tuong tu, d6 ciing cua dac tinh nhan tao bi6n ap khOng phu thuoc dien 
ap : 

p = (K^dmL = p |n = const (2-32) 

R ir 


Hinh 2-5 cho thky m6i diremg dac tinh nhkn tao cho ta mot gia tri dong diCn 
ngkn mach va m6t ttfc do lam vi6c tuong ling. 6 dky cac dac tmh nhan tao dupe 
tao ra bkng ckch thay d6i tdc d6 khOng tki If tircmg (con dp ciing dac tinh diroc 
gift khong doi). 

c) Dac tinh nhan tao khi thay doi tir thong 

N6u giG dien ap phkn ling U u = U dm = const, khOng nPi them dien trP phu 
vao mach phdn timg, the giir R^, = R u = const, bang each thay doi dong kich tir ta 
se lam thay d6i til thong va se nhkn dupe ho dkc tinh nhkn tao tuong ling, 
(hinh 2-6), trong do: 

- Tdc do kh6ng tai If tuemg ty 16 nghich vpi tir thong : 


©01 = 


Udm 

KO 


= var 


(2-33) 
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- Dd ctfng cua dac tfnh co nhan tao ty le vdi blnh phvrdng tCr thdng : 



Hinh 2 - 6. Ho dac link ca dien (a) vd dac tinh ca(b) nhan tao khi tfiay doi iu thdng 

0 2 «Pi<0 dm 

Cin phan biet dang cua ho dac tfnh co va dac tmh co dien khi thay d6i tur 
ihong nhu tren hinh 2-6a va 2-6b. D6i vdi dac tmh co dien, tat ca deu di qua 
diem ngan mach [I nm , 0] 

Inm = ~~ = const ( 2-35) 

C6n d ho dac tfnh co thi m6i dudng (umg vdi mdi gi£ tri O) co mdt gid tri 
M nm tuong dng : 

M nm = KO.U = var (2-36) 

ChUy: VI khdng thi tang dong kfch tur ldn hon gia tri dinh mtic, ndn chi cd 
thl tao ra cac gid tri tir thdng O < O dm . Do do cdc dac tfnh nhan tao co dien d£u 
co vi tri cao hem dac tfnh tu nhien ; tuong tu, trong vung phu tai M c cho phep 
td'c dd tren cdc dac tfnh co nhan tao ldn hon ttfc dd tren ddc tmh co tu nhien. 

Cdc bidu thuc (2-33)vd (2-34) cho thdy ho dac tfnh nhan tao ndy duoc tao ra 
bang each lam thay ddi ca t6c dd khdng tai If tuong vd dd edng cua dac tfnh. 

* Vi du 2-1: Dung ddc tfnh co tu nhien va nhan xet v£ dang dac tfnh cua 
ddng co dien mdt chiSu kfch tCr song song. S 6 lieu cho trude : Ddng co loai 
lam viec dai han, cdp dien ap 220V, cOng sudt dinh mtfc 6,6kW ; tdc dd 
2200vg/ph ; dong dien djnh mtfc 35A ; dien trd mach ph&i umg g6m dien trd 
cudn day phan urng va cue tir phu : 0,26Q. 


3'GT.IOflng£)i$fi 
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Gidi •' Dac tfnh ca 'V nhien ducc ve qua 2 diem: diem dinh muc [M d co, ] 
va diem khdng tai If tuong [M = 0 : co = o 0 ], Cac toa dp dime xac dinh nhu sau: 
Ttfc d 6 goc dinh mric : 

to, - - 2200 _ ^ 

u dm 9 55 *" g 55 “ 230,3 rad/s 
Momen (ca) djnh muc: 

6,6.1000 


M _ Pdm.1000 
dm — 


= 28,6 Nm 


“dm 230,3 

Nhu vSy ta co diem thur nhat trfin duong dac tfnh c&n tim [28,6 ; 230,3], 
TTr thong d 6 ng ca: 

- u dm -Idm-Rir 220-35.0.26 
-- ■ - = 0,91 Wb 


- 


G), 


dm 


230,3 


Toe do kh 6 ng tai If tucmg: 


“<> = 


U 


dm _ 


220 



ca Irong vi dtt 2 - /. 


K® dm - = 241 - 7 rad *- 

Ta dugc diem thur hai cua dac tfnh [0 
; 241,7], va dung dugc ducmg dac tfnh co 
tu nhidn tr£n hinh 2 - 7 . 

Co thd danh gia dudng dac tfnh tu 
nhien cua dong co thdng qua m 6 t oA ' 
thOng so sau: 

- Do sut toe khi co tai dinh muc (so vor ttfc do khdng tai If tudng): 

A(n c = co 0 -co dm = 241,7 - 230,3 = 11,4 rad/s. 

A “ c% = ^ 100% = 4 ’ 7% 

Do sut toe nam trong gidi han dudi 5%, dam bao do chinh xac duy tri toe 
dd lam viec khi phu tai bien thifin. 

- u 1)118 d?C Unh C ° Uf nhien c ° th ^ xac d ! nh theo bitu thurc ( 2 - 21 ) ho 5 c 

xac dinh theo so U 6 u Uy tr 6 n dudng dac tfnh hinh 2-7 

I pi = dM = AM = 0~M dm _ M dm _ 28,6 „ , 

den Aco <n 0 -co dm Aco c ' 11,4 ~ 2,5 Nm ’ s - 

Theo do, dac tfnh nay thu 6 c loai cung. 
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Chit y: Cac so lieu ti'nh toan dupe thuc hien theo cOng sutft va momen co 
tue dua vao cac sd lieu catalo. Ne'u ti'nh loan theo momen dien tit thi kei qua c 6 
sa. khac khoang 10% so vdi cac s6' lieu ti'nh toan a trdn. ' 

2.2.5. Cac trang thai ham cua dong co mot chieu klch ttrddc lap 

da khi ° Sdt CiC d ’ c Unh ** nhien va nhan tao cua d6ng co mot 
Chieu kichtu doc lap o trang thai ddng co. Cac die ti'nh do dtiu b6' trf 6 gdc phan 

u t u n at cua mat phang [M, to] tuong img vdi chMu quay thufln (ct»0) va 

momen tac dong cung chieu toe dp (M>0). COng tuong tu nhu vfty, ne'u ta ddi 

cue tmh dien a P phan dng, nghla la co U.<0 va % <0, thi dong dien, momen va 

'211 T U Z Ch " U / “ <0: M< °- Khi d "’ dac U ' nh c0 * ttang that ddng co se 
am a goc phdn tu thu ba nhu da gioi thieu trong chuong I. 

De co co so phan ti'ch cac trang thai ham, ta hay luu y den cac quan he 
cua mot so dai hrong 6 trang thai dong co. 

Gia sir xet truong hop dOng co lam viec 6 chito thu|n: 

- Dien ap phln ling U u >0, tuong tog t6c do kh6ng tai If tuong co 0 >0;. 

- Toe do cua ddng co to>0, va co gia tri G)<to 0 ; 

- Sdd cua ddng co ty le vdi tdc dd va nguoc chieu vdi dien ap U 

nhung co gia tri E < U u 

- Dong dien phan dng co chigu triing vdi chieu cua U„ ■ I = m _fi/r 

; I a >0. “ m 

’ Momen ddng co ty le vdi I u , cung chie'u tdc dd : M>0. 

Cac quan he dd dupe ghi tr6n gdc phan tu tht'r nhat cua hinh 2-8 d 6 da 
so sanh vot cac quan he tuong dng a cac trang thai ham (d gdc phan tu thi'r 
hai vh thu tu) cua cac hinh ve 2-8, 2-9, 2-10. 

^ Sr 6 ™- C . ng ° kl trang lhSi c,fln § co "6u trtn, ddng co 

Khi d " C ° am V1 ^ C ° CaC trang th *‘ h3m tron 8 nh ™8 didu kien nhat dinh 
Kh d 0 nang lupng se dupe truydn tir phia may san xua't ve ddng co. cdn ddng co 

se lam viec nhu mdt may phat dien dd bie'n nang Iupng dd (co nang) thanh dien 

nang. Trong qua trmh dd, ddng co se sinh ra mdmen nguoc chieu td'c dd gay ra 
tac dung ham chuyOn dOng cua he. * 6 y 

Dpng co mdt chi^u kich tir ddc lap co ba trang thai (hoac goi la ba phuong 
phap) ham. ham tai sinh, ham nguoc va ham ddng nang. 

a) Ham tai sinh : ham tai sinh xay ra khi td'c dd ddng co ldn hon td'c dd 
thong ta, ly tuong: co>co 0 , tuong ung sdd cua ddng co ldn hon dien ap ngudn: 
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E>U„ do « dong d l!n phln fag se c „, Su „ ir)Be iM . ^ co 

~ R„ d 'm co 00' ehMu (M<0) ,i ,ro „e« og„c cl„(„ „ 

done CO hien th^nK Ua l s _ 


dong CO bien thanh b<5 ham. 


o u 






Trang thai 
Ham T.Srnh 




© M 

) Trang th^r dong co 


Hinh 2-8. Dae link 
cef va chieu t$c dung 
cua ede dai Itfong diin 
-co cua ddng ccf m&t 
chieu kich titddc lap 6 
trang thai ham tai sinh 




C0 = i^L + J^L | j 

KO K0> 1 iu 


(2-37) 


(2-38) 


Ki + ^I jM| (2-38) 

*»“•, -s? ” se sr.o h ss^;r “ » 

%“L mm ** «* * * MnS * f »- W Me do . eta 


b) Ham nguoc 
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Hay xet hai trudng hap sau lam vi du : 


- Gia su ta c6 tai the nang do tai trong cua c^n true tac dong 16n true dong 
ca. Dong ca dang duqc dong di£n v6i U^O, tao ra to o >0 va t6'c dd d6ng ca la co a 
quay theo chi6u n&ng tai trong o> a >0. D6 la truemg hop ting vdri dac tfnh co 1 
tren hlnh 2-9 (d trang thai ddng ca). N6'u tai thcri diim do, ta n6\ them vao mach 
phln ting mot diSn tref phu R flf (du lan) thi -dong di£n I u giam xutfng, momen 
d6ng ca giam theo va trti ntn nho hon momen can. Luc do ddng ca se chuyg'n 
sang lam viec tr6n dac tmh bi£n trd co dien tret phu R fir (di£m B tren duotig dac 
tmh 2). Tai thdi di£m chuy&i doi mach di£n nay, momen dong ca nho han 


momen can (M B <M C ) n£n 
toe do n£ng tai co giam 
dan. Khi to = 0, dong ca 
ngin mach (di£m D tr6n 
dSc tmh 2) nhung momen 
cua no v&n nho han 
momen can : M nm <M c . Do 
do momen can cua tai 
trong se keo cho true dang 
ca quay nguqc va tai trong 
duqc ha xuong (a><0, doan 
DE). Doan DE tr6n dac 
tmh 2 ling vtii trang thai 
ham nguqc : dong ca duqc 
dong didn v6i U a >0, tao ra 
momen theo chieu nang 
tai, nhung d6ng ca lai 
quay theo chi^u ha tai. O 
truemg hop nay su chuy&i 
dOng cua he duqc thuc 
hien nhef th£ nang cua tai. 

- Truemg hqp thur hai, 
gia su dGng ca dang co 
dien vtii mdt cue tfnh di6n 
ap U u nao do va dang 
quay vdi chilu co tuong 
tmg, n£u ta dao cue tfnh 
didn ap U u , ttic thay d6\ 
chi^u cua t6'c d6 khdng tai 
li tuong, thi trang thai ham 



Hinh 2 - 9. Ham ngtfac khi ha tai trong 
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ngiroc se xay ra khong phu thu6c tai the nfing hay tai phan khang. Tren hinh 2- 
10 trudc khi ham, dong ca dang lam vi£c tai di&n A (c* trang thai dAng ca) v6i 
U u >0, a) o >0, co>0, 1^0 va M>0. N£u dao circ tmh dien ap ngu6n ta c 6 U u <0 va 
co o <0, dong ca se chuyen sang lam viec tai diCm B tr£n dac tmh 2; Dong di6n I u 
se d6i chi6u (theo chieu cua U u < 0 va E), tao ra momen ham M < 0, ngifdc v6i 
chi£u toe do. Doan BC la doan dac tmh ham ngirac 

Chti y : 6 trang thai ham ngirac, dien ap nguon cung chieu vdi Sdd E cua 
dong ca, n6n dong dien I u co the' r3t 16n. D6 han che I lf ngudi ta phai ndi them 
dien Ire* phu R h kha lcfn vao mach ph&n ling. 

Ham ngirac thiremg dirac sir dung d£ ditng may, hoac de ha cac tai trpng 
nang trong may n£ng, can true vdi toe dc> 6n dinh. 

c) Ham dong nang 

Ham dpng nang x£y ra khi d6ng ca dang quay ma ta cat phan umg cua no ra 
khdi nguon U u , va dong vao mol dien tre* R h (chu y vln duy trl dong dien kich 
tir de tao ra tir th6ng). R6 rang luc nay dpng ca dirac quay nhc* dong nang tich 
luy trong he ca hoc, no lam viec nhu mot may phat di£n doc lap, bidn dong 
nang do thanh dien nang va ti£u tan tren di£n trd R h dudi dang nhifct. Trong qua 
trinh bien ddi do, no tao ra momen ngirac chi£u toe da va gay ra tac dung ham. 

S a do mach dien khi ham d6ng nang dirac ve tren hinh 2-11 a. Dac tmh ca a 
trang thai nay dirac suy ra tir phuang trinh (2-4) va (2-6) khi thay U u =0: 

m ^ R u +R h I a . R * +R k M (2-39) 

K9) <K®) 2 


va dirac bi&u dien b goc ph4n tir thti hai va thti tir tr£n hinh 2-11 b. 



Hinh 2-11. a) StrdS ndi day ham dong ndng kich tit ddc lap 
b) Ddc tinh cd ham dong ndng kich tit doc lap ; c) Sd do ham dong nang tvf kich 
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D6 curng cua dac tmh co ham dong nang phu thuoc vao gia trj R h : 

| p i_ (KO ) 2 

R.+Rh 

6 mot t6*c do da cho nao do, neu giam R h , dong dien I u tang va do do 
momcn ham se tang. Thong thtrcmg ngudi ta tmh chon R h sao cho khi ham ddng 
co ttr td'c do ldn nh£t (co max = co dm ) thi dong dien ham ban diu khdng vuot qua 
gia tri cho phep I hbd < I cp (=2+2.5)I dm . 

Chu y : Dong dien kich tir i kt duoc duy tri bang each noi cu6n day kich t it 
vao nguon U kl ddc Dp (nhu tren hinh 2-1 la). Khi do tir thdng = const va dac 
tfnh ca ham ddng nang la nh&ng dudng thdng (hinh 2-1 lb). Cung co irircmg 
hop, ta dung so do “ham dong nang tu kich 1 ’ : khi do cuon kich tCr duoc noi 
vao phan dng dong co nhu Iren hinh 2-1 lc. Trucmg hop nay tir thdng d> giam 
din khi t6c do giam. do do dac tmh co la dirfrng cong va tac dung ham se yeu 
di rat nhieu khi toe do giam. 

Ham ddng nang thudng duoc ling dung d<5 lam dirng may. Trong thie't hi 
nang c2u, n6 cOng duoc dung di ha tai trong vdi toe do thap. Dac biet so d 6 
ham dong nang tu kich cho phep ham dirng truyen dong ngay ca khi mat dien 
ngu6n, do do no duoc coi la bien phap ham dirng an toan. 

* Vi du 2-2 : Xac dinh tri so di6n trd ham dau vao mach phdn urng de ham 
d6ng nang ddng co dien mot chDu kich tir song song vdi yeu ciu momen ham 
I6n nhSft M hmax = 2M dm . S 6 IDu cho trude: ddng co trong vi du 2-1, trude khi 
ham dong co lam vide tai trang thai djnh mure (M = M dm , co = w dm ) ; sd dung so 
do ham kich tir ddc Dp (hinh 2-1 la) 

Gidi: Ta sir dung so do ham dong nang kich tir ddc Dp hinh 2-1 la trong do 
dam bao tir thong ddng co trong qua trinh ham la dinh mure = O dm . 

Dac tmh co cua dong co trude khi ham la dac tmh tu nhidn, va dac tmh co 
khi ham ddng nang, vi du dudng BO, co dang nhu da biiu diln tren hinh 2-1 lb. 

Diim lam vide trude khi ham (diim A tr6n hinh 2-1 lb) la diim djnh mire, 
ta co: 

= = W = ^5A, tuong rtng vdi momen dinh mire M dm ; 

w a = w dm - 230,3 rad/s (xem vi du 2-1) 

Sdd cua ddng co trude khi ham se la: 

E a = Udm-v K = 220 - 35. 0,26 = 210,9 V 
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Tir hinh 2-11 b ta th£y, momen (va dong dien) ham lorn nh£t se co dugc tai 
thc/i diem ban ddu cua qua trinh ham, ngay khi chuy^n ddi mach dien lam viec 
sang mach ham dcmg nSng (di£m B) : 

^h.max “ ^h.bd hoac ^h.max ~ Mh.bd 
Vi O = nen momen M li le vdi dong dien l u do do de dam bao dieu 
kien M limax = 2M dm thi : 


I hbt , = 2l dm = 2.35 = 70 A 

Didn trd tdng trong mach ph£n irng dugc xac dinh theo (2-39) : 


R irt “ 


KOto 


K<t>co a 


E a 

_ 210,9 

K 


*hW 


^h.bd 

70 


= 3,01 Q 


V&y dien trd ham phai d£u vao mach ph£n irng se la: 

R h --= R ul - R u = 3,01 - 0,26 = 2,75 Q. 


2.3. DAC TINH CO CUA D0NG CO DIEN M0T CHI^U KICH Tl/ 
N0I TIEP VA RICH Ttl H0N HOP 


2.3.1. Phuong trinh va dang d§c tinh co cua dong cd dien mot chieu 
kich tCr noi tiep 


So do nguydn ly cua dOng co dien mot 
chi6u kich tir noi tiep dugc ve Iren hinh 2-12, 
trong d6 cuon day kich tir CK ndi ndi tiep vori 
cu6n day ph3n ung, dong dien kich tir cung 
chinh la dong dien ph£n utig: I KT = I„ = I. 

Ttir so d6 nguyen ly ta vi£t dugc phuong 
trinh tuong tu nhu (2-1): 

U — E + (R^+Rf). 1 



Hinh 2-12. So do nguyen ly dong 
co mdt chieu kich tit noi tiep 


Trong do : R v - dien trd mach phrin urng bao g6m dien trd cuOn day phdn 
ting r u , dien trd cue tir phu r cf , dien trd tiep xuc chdi than r cl va dien trd cudn 
kich tir r k ,: 


R u = r„ + r cf + r cl + r kl (2-40) 

Tuong tu nhu d6ng co kich tir doc lap , tti phuong trinh tren, ket hgp vdi cac 
quan he : E = K<Doo va M = KOI, ta rut ra phuong trinh d&c tinh co dien va 
phuong trinh dac tinh co : 
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CO = 

CO = 


U 

KO 

U 

Kd> 


+ Rf T 
KO 

m 

(KO) 2 


(2-41) 

(2-42) 


Trong cac phucmg trinh tren, tir 
th6ng O phu thu6c dong di6n ki'ch tir 
(turc phu thu6c dong di6n I cua d6ng 
co) theo dac tmh tvr ho£ nhu tren hinh 
2-13 (dudng 1). Do la quan h6 gitfa 
tit thong O vdi sue tir dpng F kt cua 
d6ng co, trong do sire tir dOng la tich 
cua d6ng ki'ch tir va $6 vdng day cua 
cu6n ki'ch tir: F kt - I kt .W kt . Khi cho 
dong ki'ch tir dinh mtic I kl<Jm ta se 
duoc tir thdng dinh mtic O dm . Dac 
ti'nh tir hoa co dang duerng cong bao 
hoa nhu duemg I tren hinh 2-13, n6n 
quan he O = f(I kt ) = f(I) la phurc tap. 



Hinh 2 - 13. Dac tinh tic hod cua dong co mot 
chieu kich tic noi tiep 


Tuy nhifcn, d£ vi6c ph&n ti'ch duoc don 
gian, ta coi dac tmh tir hoa la duemg thing nhu duemg 2 tr6n hinh 2-13, va n6'u 
khong tmh d£n phan ung phin trng, thi tir thOng se ty 16 vdi dong di6n dOng co : 


<D = c.I kt = c.I 


(2-43) 


Trong do, c - he s6' ty 16, phu thupc h6 s6' goc duemg dac tinh tir hoa va so 
vong day cu6n kich tir W kt . 

Thay (2-43) vao (2-41) ta duoc phucmg trinh cua dac tinh co di6n dang: 


co = 


U 

K.c.I 


+ Rf y _ A 1 r, 

liZI -1- T " B 


(2-44) 


Trong do, Aj va B - cac hing s6 : A] = ; B = — ■; 

K.c K.c 

Nhu v£y dac tmh co di6n cua d6ng co m6t chi£u kich tir n6'i ti6'p c6 dang 
duemg hypebol va r£t mlm. No co hai duemg ti6m can : 

- Khi I —>0, co c o :Ti&m edn true tung 

- Khi w-> -B , I -> oo ; Tietn can dudng co= -B = -(R u +Rf)/K.c. 

Dac tinh co di6n duoc bi£u diin tr6n hinh 2-14a. 

Thay I trong (2-44) bang quan h6 : 

M = KOI = K.c.I 2 , hoac I = J ^ (2-45) 
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(2-46) 


ta dircfc phuang trinh dac tinh co: 

R u + Rf , A ? 
>/kx.Vm k.c 7m 

V6i A 2 = A|. VK.c - h&ng s<5. 


Dircmg dac tfnh co bieu di£n theo (2-46) cung tuang tu nhu dac tfnh co di£n 
(xem hinh 2-14b), vdi hai durdng ti6m can nhu trfin . 



a > b) 

Hinh 2 - 14. a) Dac tfnh co dien cua dong co mot chieu kick tit n6i tiep ; 
b) Dac tfnh co cua dong co mdt chieu kick tit noi tiep. 

Khi kh6ng co di£n trd phu (R f = 0) ta se co d|c tmh tu nhien vdi true torn 
can khi I-> oo hoac oo thi co-> -B = -R^/Kc. 

2.3.2. Dac tinh van nSng cua dong cd mot chieu kich tCr noi tiep 

Cac phuong trinh (2-41), (2-42) 
va cac dac tfnh tr£n hinh 2-14 duoc rut 
ra veri gia thi£t dac tfnh tir hoi <X> = f(I) 
la duerng thang. Tuy nhi£n, thuc t€ 
quan he <D = f(I) la phi tuye'n ntn viec 
viet phuong trinh va ve cac dac tfnh co 
la r^t kh<5 khSn, vi vay cac nha ch£ tao 
thuefng cho trude cac dudng cong thuc 
nghiem co* = f(I*) va M* = f(I*) khi 
khdng co dien trd phu goi la d|c tfnh 
van nang cua ddng co (hinh 2-15). Cic 
dac tinh nay cho theo don vi tuong ddi 

co* = co/co dm , I* = I/I dm , M* - M/M d Hinh 2 ‘ I5 ‘ Cdc d $ c tinh cua 

dung chung cho ca loat dang co trong d ** ga,m *' chUu ktch '* n6 < 
day c6ng suat cd cung tieu chu&i thie't k£. 
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Doi vdi m6t dong ccf da cho, ta chi cdn la'y gia tri co dm nhan vao true tung 
va lay I dm nhan vao true hoanh, ta se duoc dac tmh ca dien tu nhien <o - f(I) 
cua dOng ca do. Mat khac, tir gia tri I* tra theo dudng M* = f(I*) ta duoc gia 
tri M* tuang urng. Nhan gia tri M* do vdi M dm cua ddng ca da cho ta duoc M. 
Nhu vay tir dac tmh ca dien tu nhien va dudng van nang M*= f(I*) ta se duoc 
dac tinh ca tu nhien co = f(M). 


2.3.3. Cac d3c tinh nhan tao cua dong cd dien mot chteu kfch tCr noi 


tiep 

Doi vdi ddng ca mdt 
chieu kfch tir noi ti£p, ngudi 
ta thudng sir dung cac dac 
tinh nhan tao “bie'n trd” 
(dung them R f ). C£c dac tinh 
nhan tao bie'n ddi dien ap co 
the gap trong vai trudng hop, 
vf du khi doi ndi cac cap 
ddng co gidng nhau tir ndi 
song song sang noi ti€fp vao 
mot ngudn dien ap. Con dac 
tinh thay doi tir thOng thi ra't 
it gap. Vi vay 6 day ta chi 
quan tarn den “dac tinh nhan 
tao bie'n trd”. 



Cac dac tinh nhan tao Hinh 2 " 16 T * d $ c tinh *¥ nhien (tn) ve dac tinh 

bid'll tr&, vdi so d6 n6'i dien nhdn * g ° ^ 

trd phu nhu tren hinh 2-12, se duoc tmh toan dua tren dudng dac tmh tu nhien 
(vdi R, = 0). Gia sir ta da cd dac tmh tu nhien (duoc suy ra tir dac tinh van 
nang neu tren) nhu tren hinh 2-16. La'y mOt gia tri Ij niio dd, dong len dac tmh 
nay ta co tdc d6 tuong tfng co r Co thi biiu thi coj theo phuong trinh dac tmh 
co tu nhien : 


0 )! 


u-iiRu 

kOi 


(2-47) 


Ne'u theo phuong trinh dac tinh co nhan tao cd dien trd phu R f thi umg vdi Ij 

ta cd tdc dd : co nI] = ~ +Rf ^ (2-48) 

Kd>! 


- 


(2-48) 
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So sanh (2-48) vdi (2-47) ta c6 bi^u thirc xac dinh co ntl : 


©mi - ©i 


U-Iid^+Rf) 

U-I,R. 


(2-49) 


Nhn vay vdi da chon va <a ] tra duoc tren dac tfnh ttr nhidn, theo (2-49) ta 
se tfnh ra gia tri <o nt] tren dudng dac tfnh nhan tao ckn tim. 

Vai I, va © nll ta xac dinh duoc mot diim tren die tfnh nhan tao. Lam tuong 
tif nhu vay vdi cac gia tri I 2 , I 3 ... ta c6 co nt2 , o> nl3 ... va cud'i cung ve duoc dac 
tfnh co dien va dac tfnh ca nhan tao co dien trd phu R f ( hinh 2-16) 


2.3.4. Cac trang thai ham cua dong cd mot chieu kich t£r noi tiep 


Nhu da neu d muc 1, khi khOng tai ly 
tirdng. t6c d6 d6ng co m6t chieu kich tir ndi tie'p 
rat ldn, v£ ly thuygt co () =co , edn thirc te nhd co 
tir dir trong ddng co nen co 0 « (10-5-20)n> dm . VI 
vdy ddng co nay khOng co trang thai ham tai 
sinh, ma chi co trang thai ham nguoc va ham 
dong nang. 

a) Trang thdi ham ngucrc 

Tuong tir nhu 6 dOng co met chilu kich tir 
doc lap, trang thai ham nguoc cd th£ xay ra 
trong hai trudng hop : 



- Dua them dien trd phu Rf dii ldn vao mach 
dong co khi tai the nang, ta duoc dac tfnh nhan 
tao 2 tren hinh 2-17. Doan cd Ik phkn die tfnh 


Hinh 2 - 17. Ham ngtfoc <16ng co 
mdt chieu kich tif noi tiep bang 
each nd'i Rf khi tai the tiding 


ham nguoc cua dOng co, khi do dOng co quay theo chi£u nguoc (oxO) nhung 
momen dOng co lai tac ddng theo chi^u thukn (M>0), gay ra tic dung ham. 


- Trudng hop ham nguoc thu hai x&y ra khi dao cue tfnh dien ap dkt vao 
phkn frng cua dOng co dang quay. 


Hinh 2-18 minh hoa cho trudng hop nay. Gia su ddng co dang duoc dong 
dien vdi cue tfnh U>0, quay vdi chi£u o»0 lam viec d trang thai ddng co 
tuong urng vdi diim a tren dkc tfnh tu nhien 1. Chiiu tic dung cua cac dai 
luong ghi tren hinh 2-18a, trong do chi£u cua momen M triing vdi chi£u t<5c 
do co. N£u ta ddi cue tfnh dien kp dat vao phkn tfng (chu y gia chiiu ddng kfch 
td khdng d6i) nhu so d6 hinh 2-18b, thi dong dien trong phkn umg d6i chiiu 
(I<0) do do momen d6i chiiu (M<0) trd thknh nguoc vdi chiiu tdc do va ddng 
co chuyln sang trang thai ham. Di£m lam viec se chuyin td a sang b tren dac 
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tfnh 2 (hinh 2-18c). Doan be la doan dac tinh ham nguoc. d trang thai nay 
dien ap ngudn U va Sdd E cua dong co co cung cifc tfnh, nen co kha nang gay 
ra dong dien Idn. De han ch6' dong dien ham (va cung de han che momen ham) 
ngircri ta phai n6'i them dien tro phu R f ( hinh 2-18b). 




a) b) c) 

Hinh 2 - 18. Ham nguoc dong co mol chieu kich tit noi tiep hang each ddo cue tinh 

dien dp dal vdo phan itng 

a) Khi lam viec a trang thai dong co ; I?) Khi ddo cue tinh dien dp de ham ngitoc; 
c) Cdc dac tinh co itng vdi hai trang thai ham nen. 

b) Trang thai ham dong ndng 

Trang thai ham d6ng nang xa’y ra khi ta cat phan dng cua dong co dang 
quay ra khoi ngu6n dien r6i dong Vito dien tro R h , trong khi van duy tri dong 
dien kich tir theo chilu cu. Tuy theo each duy tri ddng kich tir, ngudi ta phan 
biet hai trirong hop ham ddng nang : ham co kich tir ddc Up va ham tir kich. So 
d6 nguyen ly cua hai truing hop nay duoc ve tren hinh 2-19. 



Hinh 2 - 19. Ham dong ndng dong co mot chieu kich tit nd'i tiep 
a) So do nguyen ly ham kich tit ddc lap ; b) So do nguyin ly ham tu kich ; 
c) Cdc dac tinh co titong itng 
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Khi thuc hidn ham ddng nang cd kfch tir ddc lap thi chu y nd'i th£m dien trd 
phu R f vao mach kich tir 66 giur cho dong dien I kt d gii tri dinh mure. Trudng hap 
nay giong vdi trudng hap ham ddng nang ciia ddng co kfch tir ddc lap trdn hinh 
2-1 la vdi dac tfnh ca la dudng thang (hinh 2-19c, dudng 2) 

Khi thuc hien ham ddng nang tu kich thi chu y ddi ndi hai diu day cua cudn 
kfch tir de gia cho chilu l kl khdng ddi, nhu sa d6 hinh 2-19b. d trudng hap 
nay, dac tfnh ca se la dudng cong vi tir thdng giam din theo tdc dd (dudng 3 
hinh 2-18c). Nhu vay, tuang tu nhu a dong ca kfch tir ddc lap, b day sa d6 ham 
dong nang tu kfch tuy dan gian, nhung khi toe dd giam thi momen ham giam 
nhieu han so vdi sa d6 ham co kfch tir ddc lap, do do tic dung ham y6u hon. 

2.3.5. Nhan xet ve dong cd mot chieu kich tir noi tiep 

- Vi cau tao, dong ca mdt chieu kfch tir noi ti£p co cudn kfch tir chiu dong 
Idn, nen tiet di£n to va sd vong ft. Nhd do no d£ ch£' tao han va ft hu hong han 
so vdi ddng ca mdt chieu kfch tir song song ( ddc lap). 

- Dong ca nay cd kha nang qua tai ldn ve momen. Khi cd cimg mdt he so 
qua tai dong dien nhu nhau thi momen cua ddng co kfch tir ndi ti£p ldn hon 
momen cua ddng ca kich tir ddc lap. 

Thuc vay, lay vf du khi cho qua tai dong I q , = l,5I dm thi momen qua tai 
cua dong ca kfch tir ddc lap (va kfch tir song song) la : M qt = KcD^.1,51^ = 
1>5 M dm , nghla la he $d qua tai momen bang he s 6 qua tai ddng dien : K q(M = 
K qtJ = 1,5. Trong khi do, momen cua ddng co kfch tir ndi tiep ty Id vdi binh 
phuang dong dien, ndn M'^, = K.C.I 2 = K.C.(l,5I dm ) 2 = l,5 2 .M dm = 2,25M dm 
nghTa la he s6 qui tai momen bang binh phuang ldn cua he sd qua tai dong 
dien K' 41M = K 2 h „. 

- Momen ciia ddng ca kfch tir nd'i tidp khdng phu thude vao sut ap tren 
dudng day tai dien, nghia la neu gitf cho ddng di£n trong ddng co la dinh mure 
chang han thi momen ddng ca cung la dinh mire, dd cho ddng co ndi d ddu 
dudng day (dien ap du) hay cudi dudng day (dien ip thi£u).Trong khi do ddi vdi 
dong ca mdt chieu kfch tir song song dien ip ngudn giam di bao nhieu ldn thi tir 
thdng giam di bay nhi£u ldn va do do momen giam tuang tu dd ta vdn duy tri 
ddng dien phan ting khdng ddi. 

- Nhd co cac dac tfnh ca dang hybeebol, nen ddng co cd kha nang tu diiu 
tidt gia tri tdc do khi phu tai thay ddi di gift cho edng sua't dong co gdn nhu 
khdng doi. Nhd do, khi nhe tai, ddng co se quay nhanh han di tang nang sua't 
may, nguoc lai khi nang tai ddng co se chay cMm di khac phuc tai ma khdng 
gay ra qua tai ve edng sudt. 
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Tit nhtfng dac di^m tr£n, ta tha'y d6ng c a mOt chi£u kich tCr n6i ti6p sir dung 
thicb hop cho truySn dCng cic may van chuy&i, nang b6c, cac may thircmg bi 
qua tai 16n nhu may can thep dao chieu,... 

2.3.6. Dac diem, dSc tinh cd va cac trang thSr ham cua dong cd mot 
chieu kich tCr hdn hdp. 

So d6 nguyen ly cua ddng ca 
mot chieu kich ttr h6n hcrp ve tr6n 
hinh 2-20 vdi hai cudn kich tir ciing 
tao ra tir thong chmh kich thich 
ddng ca: 

<& = <*>* + a> n 

Trong do : 

<J> S - phSn tir thong do cudn kich 

tir song song CKs tao ra, thOng thudng <t s = (0,75+0,85) (D dm va khong phu 
thuoc vao dong dien phan ihtg, tire khong phu thupc v4o phu tai. 

°n - phan tir thOng do cudn kich tir n6'i tiep CKn tao ra, phu thuOc dong 
dien phan thig. Khi phu tai M c = M dm thi I„ = I dm , tirong ling: 

4V dm = (0,25+0,15) <D dm 

Do co hai cuOn kich tir nOu trtn, nen dac tinh c a cua loai dong ca nay vira 
co dang phi tuyen nhu dong ca kich tir nO'i tiep, dong thdi co die'm khong tai if 
tircmg [0,co f) ] nhu cua dong ca kich tir dpc lap (xcm hinh 2-21), trong do tOc dp 
khOng tai 11 tucmg co gia tri kha Ian so vdi tPc dp dinh mire: 

®o * (1,3+1,6) co dm 

Dpng ca mot chieu kich tir h6n hap co ba trang thai ham tuang tu nhu cua 




Hinh 2 - 21. Ddng c<f dien mdt chieu kich tit hdn hop 
a) Dac tinh co dien; b) Dac tinh co 


+ 



CKs 


Hinh 2 -20. So dd nguyen ly cua dong co mot 
chieu kich tit hdn hop 
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d6ng co kich tijr dOc lap : Ham tai sinh, ham nguoc va ham dOng nSng. Di£u 
kifcn di d6ng co lam viec 6 nhtfng trang th£i d6 va so d6 thuc hi£n chung cung 
gid'ng nhu da trinh bay d<5i vdi d6ng co kich ttr d6c lap va d6ng co kich tvr ndi 
ti£p cr phan trfcn. 


2.4. DAC TINH CO CUA D0NG CO KHONG DONG BO 


D6ng co xoay chieu kh6ng d6ng b6 duoc sir dung nhi£u nha't trong thuc t£ 
nhc/ cac uu di^m nhu don gian v£ c£u tao, nho gon, tin cay* gia thanh re va chi 
phi van hanh lha'p, hon nua n6 co Xhi d£u true ti£p vao ludi dien xoay chi£u ba 
pha ma khong can phai qua m6t thi£t bi bi£n d6i nao. 

Co hai loai dong co khOng d6ng b6 : d6ng co roto day qua'n (k? hi£u ban 
ve nhu tren hinh 2-22a,b) va dOng co roto 16ng soc (roto ngdn mach) nhu hinh 
2-22c,d . Tuy nhien v£ nguyen ly lam vide chung khOng khac nhau n£n la 
khao sat chung ca hai loai kh6ng phan biet. 


D. qua'n 
stato 


D.quan 

roto 


O.trd 

phy 



Hinh 2 - 22. So do ndi day vdky hieu ban ve cua d$ng ccf tchdng ddng bd ve cho irudng hap 

day qudn staio noi Y) 


2.4.1. 03c tinh cd dien 

6 dac tinh co dien va dac tinh co cua d6ng co khOng d6ng b6» dai luong 
USc d6 co duoc bieu thi thOng qua dai luong “he s<5 truot” s - la do chenh l6ch 
giua ttfc dd g6c cua roto co so vdi t6c d6 tit trudng quay co 0 tinh theo don vi 
tuong ddi: 


co 0 - 

S ” 


(2-50) 
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Trong do , to - l6c do goc cua roto , co 0 - tdc do tCr trudng quay, duoc xac 
dinh bdi t£n s 6 dong dien stato f va so doi cue ttr p cua ddng co : 

2n f 

o> 0 =- (2-50a) 

Dae tinh co dien duoc bieu thi theo dong dien stato Ij hoac dong didn 
rolo I 2 : 

co = f(Ij) va co = f(I 2 ) 

Phuong trinh cac dac tmh nay c6 the de dang tim ra tir sc d6 thay th£ mot 
pha cua d6ng co. 

Theo ly thuy£t may dien, khi coi dong 
co va ludi dien Ik If tudng, nghia la ba pha 
cua d6ng co dtfi xtfng, cac th6ng s6' day 
qukn nhu dien trd va dien khang khong 
doi, t6ng trd mach tir hok khong ddi, bo 
qua t6n that ma sat va tdn that trong loi 
thep va didn ap ludi hoan loan ddi xurng, 
thi so d6 thay the mot pha cua dong co 
nhu tr£n hinh 2-23. 

Trong do : Uj - tri s6 hieu dung cua dien kp pha Stato (V); 

Ii> I ’2 ~ dong dien tir hoa, dong dien stato, va dong dien roto 
da quy d6i \i stato (A). 

X^, X|, X’ 2 - dien khang mach tit hoa, dien khang stato va dien 
khang roto da quy d6i v£ stato (Q). 

R^, R h R’ 2 - dien trd tac dung cua mach tir hoa, cua mach stato, 
va dien trd roto da quy ddi vi, stato (Q). 

TCf so d6 hinh 2-23 la vi£t duoc bi£u thtic cua dong di6n roto I’ 2 da quy ddi 
v& stato nhu sau : 



Unh 2 - 23, So do thay the mot pha cua 
6ng cO khong dong bd 


r 2 = 


u, 


R, 


r 2 x2 


+ (Xj+X 2 ) 2 


(2-51) 


Trong do X, + X 2 =X nm - Dien khkng ngkn mach cua d6ng co (Cl) va trong 
m6t s 6 trudng hop duoc cho trude ; R 2 bao g6m dien trd day qukn roto va dien 
trd phu ndi d mach ngoai (thudng gap d ddng co rOto day qu£n) : R 2 = r 2 + R f 


4-GT.TDdng0i$n 
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congtoL' 1 "' 1 qUy di ' n tr<> Va di|n khiin “ roto vd stat ° duoc thuc hien th 


R 2=R:-K 2 ; X 2 =X 2 .K 2 


(2-52) 


Trong do: K c - - He so bien d<5i sire dien d6ng cua day qui 


^2nm.f 

stato va roto (gia tri pha), co tM xac dinh gan dung theo dien Sp ludi: 

U, 


K, =0,95- 


"2nm.f 


(2-53) 


E 2 nm f - Sure dien dong pha roto khi ho mach va roto dong co dtrng yen 

Thay cac gia tri khac nhau cua s vao (2-5!) ta dircc dac tinh co die 
h =f(s)nhtr tren hinh 2-24. 


Trong do co diS m kh6ng tai ly tirong : khi s=0, dng vdi co = co 0 thi I 2 = i 
va die’m ng^n mach (khai d6ng) khi s - I, tfng vdi co = 0 thi ; 

U, 


U = I 


2,nm “ 


'ii R > +R 2 ) 3 +(X nm ) 2 


(2-54) 


2 24^ tIVC tUng ^ ^ ^ C ° a ® = C ° 0(I " S) ^ 6Ug ° qUan h - “ 


Cung co th 6 bie'u thi dac tfnh co dien theo 
di/ac xac dinh tit so d<5 thay the' tren hinh 2-23 

dong I 2 va thanh ph5n dong dien tfirhoa 1^ . 


dong stato I| va dong nay cur^ 
» bao g° m trong no thanh phit 



Hinh 2 - 24. Dac tinh err dien ve theo 
dong roto cua dong co khong dSng ho 
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Vi£t theo vecta : 



Nhur v^y, khi khong tai ly iirong, s = 0 thi Ij = I = U. 1 

M 

ngdn mach s = 1 thi I ]nm = I p + I 2nm . 

Dac tmh ca dien bieu didn theo Ij dt/oc ve tr^n hinh 2 - 25 . 

2.4.2. Dac tinh cd 

Phirong trinh dac tmh CO dirge suy ra tit dieu kien can bflng c6ng suat trong 
dong ca: cong suat dien tit chuyen t£r stato vao roto P l2 se bang tdng cua cong 
sual ca dua ra trgn true co P c „ va cong suat t6n tha't AP trong dong ca: 

p i2 = p c .r+A p ( 2 - 56 ) 

Trong do: P l2 = M dl co 0 

P co - M.co 

Vdi nhflng gia thiet da neu khi lap s a do thay the mbt pha, ta co momen 
dien tit M dt va momen ca M bang nhau, con t6n hao c6ng suat AP chi xet den 
t6n hao ddng do dong dien r6to gay ra tren dien tro mach roto, nghla lit: 

M dI «M 

AP = AP 2 = 3 I 2 2 R, 

Nhu vfty ( 2 - 56 ) ducrc viet gdn dung nhir sail : 

Mo 0 = Mto +3 I 2 R 2 hoac M(co - co 0 ) = 3 I 2 2 R 2 hoac Ma) 0 ^OZ« = 3 ! 2 2 r 2 

<n 0 
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Thay 


©o 


= s, ta rut duac bilu thtic cua momen M nhu sau : 


M - 3Ia 2 R'i 3l|R, 

OqS (OqS 

Neu thay gia tri I 2 bang bi£u thtic (2-51), ta duoc : 


M =- 


3Uf R 2 /s 


CO, 


' R ' ' 2 

R ‘ + v 


V 


+ Xt 


J 


(2-57) 


(2-58) 


Day la mdt dang cua phudng trinh dac tmh co. Cho s nhtfng gia tri khac 
nhau, theo (2-58) ta tinh ra momen M tucmg ung, d 6 ng thdi cung tmh ra t 6 c do 
co = co 0 (1-s), ta ve duoc dac tinh co nhu tr£n hlnh 2-26. Do la ductng cong co 
di&n cue tri, goi la di&m “tdi han”, ung vdi toa do : 


Do truot tdi han : 
va momen tori han 




R- 


V* 


2 + X 2 

+ A nm 


3U? 


M, h =±- ■■ 

2<a n [R 1 ± i/R? + X„ m ] 


(2-59) 


(2-60) 


Trong cac bidu thtfc tren, da'u + ung vdi trang thai d 6 ng co, da'u - ting vdi 
trang thdi may phdt. 

Neu bi&u di£n (2-58) thOng qua dai lucmg s lh va M, h ta duoc dang phudng 
trinh thOng dung cua dac tmh co : 

_ 2M, h (l + as,;,) 

S th 


M =■ 


s s tw 
— + —+as, h 
Slh s 


(2-61) 


Trong do : a = 

r 2 

Trong nhting tructng hop khdng yfcu cdu do chfnh xac cao, ta co th£ su dung 
cac phuong trinh dang gdn dung cua (2-61) nhu sau : 

- Khi coi Rj« 0 ta co : 

2M* 


M =- 


s* s 


(2-62) 
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-Khi chi tinh loan trong vung lam vific vai phu tai M c . < , coi s «s ta 

bo qua thanh phSn s/ s lh a mgu sd ta dupe : lh 


M A s 

s ih 


(2-63) 


'™ h , (2 ' 63) ch, ' nh la trlnh tuyen tinh hoa trong vung co do 

trupt nho (dubng 1 trdn htnh 2-26) S g 0 

Oc: Phuong trlnh (2-61). (2-62), (2-63) stir dung thuun tien trong thuc re' vi co 

tha d!nh CaC gla S.h <heo cac stf lieu cho tren nhan may hoac catalo. 

Hinh 2-26 cho th£y 

“t 


dac tinh ca cua dOng ca 
kh 6 ng dong bo la diremg 
cong co hai doan: 

- Doan thur nhat, tur 
di^m kh 6 ng tai If tirang 
(s = 0 , to = a> 0 ) den diem 
tdi han (s = s th ) goi la 
“doan edng tac" co do 
cirng p < 0 , Dong ca chi 
lam viec xac lSp tren 
doan nay. 

- Doan thu hai, tur 
diem tdi han d 6 h diem 
ngin mach (s= 1 , to = 0 ), 

co do edng p > 0 , va chi 2 " 26 ' DgC Unh ca Clia ccf dien khong dong bo 

^. tr °- i8i d ° ?n khdi d0ng h ° aC ^ d6 - Gia tri momen ngdn mach (momen 
khm dong) M nm co the xac dinh bang each lhay s = 1 vho ( 2 - 61 ) hoac ( 2 - 62 ). 

2.4.3. Dac tinh tpnhien 

.. ,/ C ‘‘f C ° '• nhWn nh|n dU9C ti? Ph,rcmg trlnh ( 2 - 62 ) khi thay cac 

s 6 Iteu dmh muc trong catalo d* xac dinh cac dai lupng M th va s th . No cung 

tuong ung vai truong hpp thay cac so lieu dinh mtic cua ngu 6 n va R f = 0 vao 

cac phuong trlnh (2-58), (2-59), (2-60). f 

Khi cho trudt c 6 ng suet djnh mtre P dm (kW), , 6 c d 6 n dra (vg/ph), he so 
momen cue da. (momen tai han) 3 . = M lh /M dm va biet t& dp tCr tructng quay o 0 , 

= <«*» : 

w dm 



ca r 
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Thay vao (2-62) cac gia tri M = Mjj m ; M th = ta rut ra bi£u thurc xac 

dinh do truot tcri han cua dac tinh co tu nhifcn : 


^th s dm 



(2-64) 


Cuoi cung, thay M lh va s th vao (2-62), ta duoc phuong trinh cua d&c tinh co 
tu nhi£n. 

N£u tuye'n tfnh hoa doan c6ng tac cua dac tinh nay qua di£m kh6ng tai If 
tucmg va dilm dinh mure (duong 2 tren hinh 2-26) thi co the bi£u thi dac tfnh co 
tu nhi£n bang phuong trinh : 

—hoac M = ^s-s (2-65) 

Mj m Sj m s Jm 

Nhu vay, mot each g£n dung ta co dd cirng dac tfnh ccr trong doan cong 
tac la: 


p| _ dM 1 dM M Jm 

dco (Bo ds (B () s dm 


( 2 - 66 ) 


va B* = dM/M < lm = _L- 
d(o/a) 0 s dm 


(2-67) 


Nghia la do cung dac tfnh ccr tu nhiSn ti l£ nghich vdi da truot dinh mure. 


2.4,4. Cac ddc tinh nhan tao 


Viet lai phuong trinh dac tfnh co (2-58) v6i co 0 = 27if/p, ta duoc : 


M = 


3Uj R 2 /s 


2rrf 

P 


' R ^ 
R . K 2 

r 1+T 


V 


+ 


) 


(x,+x 2 ) 2 


( 2 - 68 ) 


Phuong trinh nay cho th£y co th£ tao ra cac dac tinh co nh&n tao cho dong 
co khdng d6ng bo bang each thay d6i m6t trong bay thOng $6 sau : di£n ap stato 
U|, t^n s 6 dong di£n stato f, so doi cue tir d6ng co p, di£n tro mach roto R 2 , dien 
trd mach stato R lt di£n khang mach stato Xj va di£n khang mach roto X 2 . 


Phuong phap thay d6i X 2 khOng co hi£u qua vi tin s6 dong dien roto r&'t 
nho, n£n ngudi ta khong sir dung. Cac phuong phap c6n lai diu duoc ap dung d£ 
tao ra cac dac tinh nhan tao khi c&n di4u chinh toe dd hoac dilu khien cac qua 
trinh khoi dong, cac qua trinh qua dd cua ddng co. Sau day ta xet cac ho dac 
tinh co nh^n tao. 
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a ) Ho dac tinh thay doi R 2 (ho dac tmh bien tro) 

De thay ddi dien trd mach roto, ta pliai ndi them dien trd phu R f vao ha pha 
roto (bang nhau hoac khdng bang nhau) nhu s a do hinh 2-27. T \i cac bie'u thtfc 
(2-59), (2-60) ta thay khi thay doi R 2 momen tdi han dirge giu khong doi (va 
bang momen tdi han cua dSc tinh tu nhien) t con da Irirot tdi han thi phu thu 6 c ty 
le thuan v6i dien trd tdng trong mach roto : 

Mth =M th m - const; S th =S, h ln . — ^ Rf sR 2 + R f (2-69) 


Cac dac tmh nhan tao bidn trd deu di qua dia’m khong tai If tuema (o> = 
const) nhu tren hinh 2 - 27b. 




Hinh 2 ' 27 ’ Sad ° n6i d °y < a > k? ddc dnh canhdn tao khi thay ddi dien tret much roto(h) 

cua dong co khdng dong bd 

Thuc 16' nguori ta ring dung ho dac tmh nay dd khdi d6ng va diriu chinh toe 
do ddng co roto day quSn. ♦ 

b) Hp ddc tinh thay doi dien ap 
stato 

Khi giam dien ap stato, tdc da 
khdng tai ly tuong o 0 va he sd truot 
tdi han cua d 6 ng co se khdng ddi, con 
momen tdi han giam binh phuong ldn 
so vdi mire giam dien ap (bidu thtfc 2 - 
60 va 2-50a). 

o > 0 = const ; s tb = s th tn = const; 

Hinh 2-28. Ho dac tinh co nhdn tao khi thay 
doi dien dp stato cua dong co khdng dong bd 
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M * = M 1lun 


U, 


U 


dm / 


(2-70) 


,'rn h H 9 t , ' ( nh " han I? ° kh ' tHay d<Si U| C ° d - ng nhu trSn hinh 2-2S- Ngudi ti 

SfiSiiS 7 " iy c “ *■" “ **• » * - - * 


c) Ho ddc tinh thay doi dien tra vd dien khdng stato 

Anh hncmg cua R, va X, den dang dac tfnh co cua dong co khdng ddng be 
gan giOng nhau. De thay ddi cac thOng so nay, ,a pha, ndi them mot dien tre 
phu hoac dien khang phu vao 3 pha (cd luc chi ndi d hai hoac 1 pha) ciia ddnt 
o nhtr d so dO 2-29a. Do su tang dien tro hoac dien khang 1 mach state 

: 1 lf ' Xl+X|f) nen tir c4c bi ^ u thuc (2-59), (2-60) ta thtfy do truot tori 
h?n va momen to, han ddu giam, con toe dp khdng tai If ttrdng thi khdng ddi 

Dm t ' h * ? ° CUa hai PhU0ng PWP nay C ° d ^ n 8 nhtr tren hinh 2-29b 

Thuc te thuong gap cac dac tinh nay khi khoi dong cac dong co roto long sdc 



a) 



Hinh 2-29. So dd ndi dien no hoac dien khang phu stain vd ddc tinh nhdn tan 
ruong ting cua ddng ca khdng Jong bp. 


d\ Ddc tinh ca khi thay doi so ddi cue p 

Ngiroi ta da chef tao hai loai dong co cd kha nang thay ddi s6' ddi cue tCr 
Loat co hat bp day qudn stato rieng biet, mdi bd cd mot sd'ddi cue p ddc lap- vi 

c7c Z d ' t ay , qUa ' n nhim§ m6i pha d4u chia ra hai Ph^n doan, khi ddi no, 

cac Phan doan do theo nhung nguyen tac nhat dinh ta nhan duoc cac sd' ddi cue 

khac nhau. Vd nguyen If, khi p thay ddi, tde dp tit truemg quay thay dd, ty id 
nghich theo bi6u thtfc (2-50a). \ y ' 


a> 0 = 2 7t f/p 
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VI p chi c 6 th 4 thay d 6 i theo s6 tu nhi 6 n 

: p = 1,2,3_n^n tdc do tCr trudng quay thay 

doi nhay cap va ta dupe cac dac tinh co 
iirong ling nhu trSn hinh 2-30. NguPi ta rtng 
dung cac dac tfnh nay d£ dilu chinh t 6 'c dp 
dong co. 

e) Ho dac tinh nhdn tgo khi thay doi 
tan sof 

Khi thay d 6 i tin s 6 dong dien stato, 
toe do ilt truerng quay thay ddi theo (2- H inh 2 - 30. Ddt tinh c<t khi thay J,H 
5Qa), ntn cac dang dac tinh nhan tao cung s6 (lai af( . I(t(p2 _ 2p/) vM 
twang tu nhir khi thay d 6 i s 6 dOi cue tit. ,^ c gia Mi6=cons , 

Tuy nhi£n, so vdi duemg dac tfnh tu nhidn 

co f dm = 50Hz, thi cac dac tinh nhan tao co the thap hon (neu f< f dm ) va cQng 
co the cao hon (n£u f> Bi 6 u thurc (2-60) cho thdy momen lefi han phu 
thupc ca vao tan s 6 va di£n ap. Ta co the viet gpn bi^u thtfc (2-60) thanh : 

ij- 

M, h = A -jjy- (2-71) 

( A “ he so ty le) 

Do do khi thay ddi tan so f nguPi ta thuPng 
thay d 6 i ca dipn ap U, theo nhung quy lu^t nhat 
dinh de dam bao cho dong co lam viec a cac 
che d 6 t 6 t nha't. Tr 6 n hinh 2-31 la ho dac tinh 
ccf khi thay d 6 i tin s 6 , trong do a vung f< f dm ta 
diiu chinh dien ap theo quy luat U/f= const di 
giur M,h = const ; con a vung f>f dm ta dilu chinh 

dien ap theo quy lu£t U/\ff = const di giu cho 
dpng co kh 6 ng bj qua tai ve c 6 ng sua't. 

Ho dac tinh ca khi bie'n doi t^n s6 duqc Hinh 2 _ 3 , Ht) Mc nMn tgo 

ung dung nhi£u trong cac h£ truy^n dpng tu khi thay ddi tan stf cua dong ca 

dong hipn dai dung dong cd khCng d6ng bo. khfing dong bo 

2.4.5. Cac trang thai ham cua dong cd khong dong bo 

Tirong tu nhu dong co dien mot chi£u kich tir dpc l|p, dong co khdng 
dong bp cung co 3 trang thai ham: Ham tai sinh, ham ngirpe va ham dpng 
nang. Dieu ki£n di cho dpng co lam viec a cic trang thai ham nay va c 6 ng 
dung thuc tP cua chung cung giPng nhu da trinh bay dd'i vpi dong co nipt 
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chieu kich tir doc lap. d day cdn chu y them each ndi mach d^ thuc hifcn ham 
va dang cac dac tmh ca khi ham. 

a) Ham tdi sink 

Ham tai sinh ddng ca kh6ng ddng bd xay ra khi 1 6 c dd roto ldn hon 1 6 c dd 
tit trubng quay (co > co 0 ), luc do ddng co lam viec nhu mdt may ph£t di§n xoay 
chieu song song vdi lurdi, bidn co nang tif true thanh didn nang tra ve ludi dien. 




a) 


b) 


Hinh 2 • 32. Cac dac tinh cct cua ddng co khdng ddng be 5 khi ham tdi sinh 
a) Truong hop ha tdi d may nang ; b) Truong hop diiu chinh gidm tan sd'ddug diin stato 

Thuc te trang thai nay co the gap trong hai trudng hap : d cac may nang - 
can true khi ha tai, vh d c£c 


he truyen dong cd diiu chinh 
toe do tir trirdng quay (o 0 khi 
ta dot ngot giam to 0 d£h mure 
dd nho hon toe dd roto. So d 6 
noi day ddng co d trang thdi 
ham tai sinh khdng kh&c gi d 
trang thai ddng co, con dac 
tfnh co ting vdi hai trirdng 
hop thudng gap nfcu trfcn duoc 
ve tren hinh 2-32. 

b) Ham nguefe 

Trang thai ham nguoc 
dong co khdng ddng bd cung 
gidng nhu d dong co dien 
mot chieu, co {hi nh£n duoc 
bang hai each : nhd tai trong 



Hinh 2 - 33. Ham nguoc nhd tdi trpngkeo(ha tdi) thuc 
hicn being each noi dien trd phu vdo mach roto (doan cd) 
dung cho ddng co roto day quad 
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k£o duqc va nhd ddi ndi thtf 
tu pha dong dien stato de 
buoc ddng ccf quay theo 
chi£u nguqc vdi chieu tir 
trudng quay. So vdi khi 
dong co lam viec d trang 
thai ddng ca, va ke ca so vdi 
khi roto dirng yen (dong ca 
ng^n mach), d trang thai 
ham nguqc cac thanh din 
cat tir trudng quay ciia stato 
vdi toe do cao ban, do do 
sue dien dong va dong dien 
roto Idn han. Vi v^y ham 
nguqc co kha nang tao ra 
momen ham Ion, tac dung 
ham may rfi't manh, thefi 
gian ham dirng may co the 
rat ngan. 



dp stato : dung cho dong co long soc (doan bjCj) vd dong 
co roto day quan co R f *0 (doan b 2 c 2 ) 


Tuy nhien, cQng vi th£ ma thudng y£u cau han che dong dien ham. Thuc 
te trucrng hap ham nguqc d£ ha tai trong (ham nhd tai trong keo) duqc thuc 
hi#n bang each n6i tang dien tra phu vao mach roto cua dong ca roto day 
quan, n£n dien trd nay ban than no da co tac dung han ch£ dong dien. Hinh 
2-33 dua ra so dd ndi dien tra phu di ha tai d trang thai ham nguqc va cac 
dac tinh ca tuang urng. 

Trudng hap ham nguqc nhd ddi thd tu pha dien ap stato dirng duqc cho ca 
dong ca roto day qu£n va dang ca l6ng soc .Tuy nhien,neu la ddng ca roto day 
quan thi ngudi ta ludn iudn ndi them vai cap dien trd phu de vira han che dong 
dien, vira lam tang momen ham (hinh 2-34). 


c) Ham dong nang 

Ham dong nang dong ca khdng d6ng bd co thd xay ra nd'u khi roto dang 
quay ta cat cuon day stato ra khoi ludi dien xoay chi£u rdi noi vao ngudn dien 
m6t chieu. Khi do dang ca lam viec nhu mat mdy phat dien d6ng bd cue 3n 
duqc kich td d phfa stato, con roto duqc quay nhd dang nang tfch luy trong he ; 
ddng nang nay duqc bie'n doi thanh dien nang va tieu hao tren dien trd mach 
roto dudi dang nhiet. 

So dd nguyen ly chuy^n ddi ddng ca tir trang thai dong ca (tiep diem K 
ddng, H md) sang trang thai ham dong nang' (K md, H dong) ve tren hinh 2-35a. 
Neu tudng tuqng luc nay tir trudng stato do ddng dien mdt chidu sinh ra nen tdc 
dd tir trudng quay co = 0, thi se tha'y cac dac tinh ca ham ddng nang di qua gd'c 
toa dd nhu tren hinh 2-35b. Dac tinh nay cung co phuong trinh dang tuang tu 
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nhtf phucfng trinh dac tfnh co (2-62) nhung phai dhng dai lucmg “ttfc d6 tuong 
dtfi” co* thay cho dd truot s : 


M = 2Mthdn 

* ~ * 
o) th © 


(2-72) 


Trong do : T<5c dd tuong dd'i: 

Td'c d6 tirang ddi tdi han : 


* © 
© = — 
©o 


(2-73) 


* 



*2 

X,+X 2 


(2-74) 


Vdi : R 2 , X 2 , X^ - di£n tro va dien khang mach roto va mach 
tir hoa (R 2 = r 2 +R f ). 

Momen tdi han ham dOng nang : 

.. 31? JC* 

Hh. =-7-- rr (2-75) 

2© 0 ^X JI + X 2 J 

Trong phuong trinh (2-75) : 

1 1 - dong di6n xoay chi£u ding tri (gia tuong) thay the' cho d6ng 
dien m6t chi£u I mc chay trong cu6n day stato khi thuc hi6n ham 

d6ng nang. No phu thudc ty 16 vao I mc va each ndi day mach stato 

th & hien bang h6 s6 A : I, = A. I mc (2-76) 



a ) b) 

Hinh 2 - 35. Ham ddng nang ddng co khdng dong bo. a) So dd nguyen ly ; 

b) Ddc tinh co - dudng l va 2 : co cung di£n trd R 2 nhung khac nhau ve dong I { ; 

dudng 2 vd 3 : co cung gia tri / } nhung khde nhau ve dien trd R 2 
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Nhtf v|y khi thay d6i dien trd R 2 hoac thay ddi dong dien m6t chilu trong 
cudn stato I mc ta cd thd lam thay d6i vi tri cita dudng d&c tfnh co (cac dircfng 
1,2,3 hinh 2-35). 

Bang 2*1 dua ra cac so d6 ntfi cudn day ba pha* stato vao ngudn dien mot 
chi4u khi ham va cac he s 6 A tirong dng. Sau khi chon so d6 va du dinh giS tri 
I mc * la xac dinh duoc M lh dn 


Bang 2 -1 



+ 

+ 

Imc + 


So do dau 
day mach 
stato 

W) ^ |Imc 

W i!;iw 

A- /\ 


/ \ % 




i —i 

T 





3 lmc 


Ky hieu 
so do 

1 

2 

3 

4 

He s6 A 

V2 

2 

4i 

3 

1 


Cung co th£ la'y dong dien I mc khdng phai tir ngudn dien mOt chiSu ben 
ngoai, ma sir dung ngay nang \vong cua dOng co thdng qua b6 chinh luu d 
mach roto (hinh 2-36a) hoSc b6 tu dien 6 mach stato (hinh 2-36b). Cac so d6 
nay co ten goi la “ham ddng n£ng tu ki'ch” va r&t thufcn tidn trong sir dung 
nhung hieu qua ham thi kem hon phuong pMp khao sdt tren. 




Hinh 2 - 36. So d6 ham ddng ndng tu kick cua ddng co khdng dong bd 
a) Dung chinh tuu mach roto r b) dung tu dien. 
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* Vi du 2-3 : T(nh va ve dac tinh ccf tu nhien va dac tfnh c a nhSn tao ciia 
ddng ccf khOng d6ng b& roto day quin vdi dien tret phu m6i pha R f = 0,175 Cl 
biS't s6 lieu cua d6ng c a nhu sau : 850 kW, 6000 V, n 0 = 600 vg/ph, n dm = 588 
vg/ph, *=2,15 ; E 2nm = 1150 V ; I 2(Jm = 450 A 

ddi: V6i d6ng co co ng suit Ion. ta co the sir dung phirong trinh gin ding 

(2-62) coi R, rat nho hon R 2 tire a = 0 .' 


Do trirgt dinh mtfc: s dm = —■—2dm. 

n o 


600-588 

600 


“ 0,02 


Momen dinh mure: 


M 


dm 


PamlOOO 

n dm /9,55 


850.1000 

588/9,55 “ 3805 N ’ m 


hoac M dm = 1 


Momen tdi han: M, h = *M dm =2,15.13805 = 29681 N.mhoac M* h =2,15 
Dien tier dinh mdc : R dm = E 2 nm /V3 I 2dm = 1 ,476 Cl 
Dien troday quan roto :R 2 = =s dm R dro =0,02.1,476 = 0,0295 Cl 
Do trirgt tdi han cua dac tfnh co tu nhien xic dinh theo (2-64) : 

* + \lx 2 -1 


s th s dr 


= 0,02 


2,15 + V2,15 2 -1 


= 0,08 


Phuong trinh dac tfnh ccf tu nhien: 

59,362 


M=-^h. 
s s 
— + 
s ih S 


th 


0,08 

hoac M* = —— 


s 0,08 
+- 


_L + £th 
S lh s 


Vdi momen ngdn mach: 


M nm = 


59362 


1 

0,08 


= 4777 Nm = 0,35M, 


+ 0,08 


dm 


Theo do ta co duemg dac tfnh tu nhien nhu tren hinh 2-37 di qua 4 di£m ; 
di^m khong tai [M=0 ; s=0J; diim dmh mifc [M^ =1 ;s dni =0,02] ; diim tdi 
han TH [ M th = 2,15;s th = 0,08 ]; diim ngan mach NM [ M* m = 0,35; s = 1 ] 
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Doi vdi dac tinh nhan tao c6 R f = 0,175 n la co dd truot t6i han nhan tao: 



* VI du 2-4 : Hay lira chon dac tfnh co ham dong nSng va xac dinh cac 
thong so mach ham, gom dong didn m6t chieu I mc cap vao cu6n day stato va 
difn tro phu R h nd'i vao mach roto cua ddng co khong d6ng bo roto day quan 
sao cho momen ham cue dai dat dupe M taax = 2,5M dm va hieu qua ham cao. 
s 6 lieu cho truck;: DOng co llkW ; 220V ; 953vg/ph, X = M lh /M dm = 3,1 ; 
costPdm = 0,71 ; costp,, (khong tai) = 0,24 ; I, dm =28,4A ; I ld) (khong 
tai)=19,2A; R|=0,4,15C2; X|=0.465fi ; E 2nm (dieq ap day)=200V ; I 2dm =35,4A 
; r 2 =0,132fi ; X 2 =0,27n; K e =l,84. 

Gidi: Trudc lift, xac dinh them cac thPrig s6 cua ddng co: 

Tdc do dinh muc : <o dra = = 99,8 rad/s; 

T6'c d6 tutrirang quay : o> 0 = 1000/9,55=104,7rad/s; 

Momen dinh mtre : M Jm = P *™' 1000 ^ = 1 10,2N.m 

co dni 

D6 trucrt dinh muc : s dm =(< 0 (>-coj m )/© 0 = ‘° 4 | ’ 7 ~^ 9,8 = 0,05 

1U4, f 

Difn khang mach hoa diroc xac dinh theo sdd va dbng didn khdng tai 
cua stato (coi dong kh6ng tai bang dong tur hoa): 

Xm = fjf " = 11 ’° 5 0 (Vdi: El « = 1 > 84 -7^ = 212 V) 
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Dien khang roto quy d 6 i v 6 stato: X 2 = X 2 .K^ = 0,27.1,84 2 = 0,92 Q 

Theo y£u clu cua di bai ta c 6 the chon dac tfnh ham ddng nang c<5 momen 
tori han la : 


^th.dn ^h.max “ 

03(h co Ihi chon bang t 6 c do ham ban dlu ; ca* h = co^ = 


Tdc do tori han 
*W<0(>* 

Khi do ta co dac tinh ham la 
duOng 2 trOn hinh 2-38. Ro rang dac 
tfnh nay co hiOu qua ham tha'p vi 
momen ham giam gin nhu tuy£n 
tinh tu toe do ban dau ca bd = (o dm 
cho dO'n o) = 0 . 

De cho viOc ham co hi 6 u qua 
cao, ta cln tao ra m 6 t dac tinh co 
dam bao bao mOt diOn tfch ldn nhA't 
giua no vdi true tung cua do thj 
(Vung gach soc trOn hinh 2-38). Khi 
do momen ham trung blnh trong 
loan bd qul trinh ham se la 16n nha't. 



Hinh 2 - 38. Dac tinh ccftU nhien va dac tinh 
ccf ham lua chon cho vi du 2 -3 


ViOc tinh toan cho tha'y dac tinh co dang nay c 6 tdc do tori han : co* h lir - 0,407. 

vay dac tfnh co ham dOng nlng dime chon la diremg 1 tr 6 n hinh 2-38 
Tir bie’u thtic cua momen tori han ham dOng nlng (biiu thurc 2-75) ta rut ra 
bi^u thirc tfnh dong dien xoay chifcu ding tri Ij: 


| M th.ddn-2%(X M +X 2 ) f 2t 5 . 1 10,2.2.104,7.(l 1,05 + 0,92) 

I,_ i k — = f—- i=43 ’ 4 A 


Qua he so ty 16 A cua so d 6 nOi dAy stato vao ngu 6 n dien mOt chi4u khi 

ham, vf du chon so d 6 1 trong bang 2-1, ta co A = \I2 fyfe = 0,815, ta xAc dinh 
duoc dong di 6 n mOt chidu cln thie't: 


lmc= 43,4/0,815 = 53A 

Tir bieu thirc cua tdc do tdi han (2-74) ta xac dinh diroc gia tri dien trd 
trong mach roto khi ham: 

=»*h(x^ + X 2 ) = 0,407(11,05+0,92) = 4,870 
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Tircmg ting vdl gia tri trutic khi quy doi la : 

R 2 , = R 2 , /K l = 4,87/1,84 2 = 1,44 n 
Vay dien trb phu cin ndi vao mach roto la: 

Rh = R2 t-r 2 = 1,44-0,132= 1,3080 


2.5, CAC DAC TfNH CONG TAC CIJA f)0NG CO B0NG B0 

D 6 ng ccf dong b 6 duoc su dung kha rong rai vbi nhting truy^n ddng cOng 
suat trung bmh va lcrn, y£u cdu d 6 On dinh toe dd cao. No thudng dung dd 
truyen d 6 ng cac may bom. quat gio, may n£n khi, cac thUft bi cua nha may 
luyen kirn , gi£y, xi m3ng, dimg lam dOng co so c^p trong cac tb may phat co 
edng sua't ltin. So vdi cac dong co khac no c 6 uu diem ia he sd c 6 ng sua't coscp 
hieu sua't va do tin cay trong van hanh cao. 

Ngay nay, nhb sir phat tribn cua ky thuat dien tb, kha nang didu khidn 
dong co nay da duoc cai thien, do dd pham vi ting dung cua no duoc mo rOng 
dang kb, khong nhung b tai c 6 ng suat lbn neu tren, ma ca b cac co cab cb c 6 ng 
suat nho vk rat nho nhu cac co ca'u an dao may edng cu, tay may, d 6 choi... 

So dd nguydn ly cua d 6 ng co d 6 ng bd duoc bibu dien tr£n hlnh 2-39a. 


* $ 



0 Mftwx M 

a) *» 

Hirth 2 - 39. a) Scf dd nguyen ly cua d$ng ca ddng b$ 
b) Ddc tinh ca cua ddng ca ddng bd 
Sau day ta khao stit cac die tmh cOng tic cua no. 

2.5.1. f)$c tlnh co cua dgng co dong bg 

Khi ddng stato cua dOng co ddng b 6 vko lubi dien xoay chibu co tin s 6 f t 
khOng ddi, ddng co se lam viec vbi tdc d 6 ddng b 6 khdng phu thuOc tai: 


5-GTTDflngD^n 
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2irfi 

0 ) 0 =-^ 


(2-77) 


Nhu viy dac tinh co cua d6ng co nay trong pham vi momen cho phep 
M max la duting thing song song vdi true hoanh, vdi d6 cting P = co va 
dirge bi^u diin tr6n hinh 2-39b. 

Tuy nhien khi momen virgt qua tri s6' cue dai cho phep M > thl t6c dd 
dong co se lech khoi td'c do d6ng bd. 


2.5.2. 0$c tinh goc cua dong cd dong bo 

Trong nghien ctiu tinh toan he truyin dOng dung d6ng co d6ng b6, ngudi 
ta sir dung m6t die tinh quan trong la dac tinh g<5c. No la su phu thude giua 
momen cua ddng co vdi goc lech gitra vecto dien ip pha cua lucri Uj va vecto 
sire dien ddng cam ting E trong day quin stato do tir trudng mdt chiiu cua roto 
sinh ra : 


L) v - e 

^U/.sinG 



M = f (0) 

Dac tinh nay dirge xiy dung bing each sir 
dung d6 thi vecto cua mach stato ve tr6n hinh 
2-40 voi gia thi£t bo qua dien trer tie dung cua 
cudn day stato (r t «0). 

Tren d6 thi vecto : U, - dien ap pha cua H inh 2 - 40 . Do thi vecto cua 

i.-a: /\r\ . u a a ** * , . . An mach stato cua ddng co dong bo 

luoi (V) ; E - sue di6n ddng cua pha stato (V) ; 

I - dong dien stato (A); x s = +Xj - dien khang pha cua stato la t6ng cua 
dien khang mach tir hoi va dien khing cudn day lpha cua stato Xj (Q); 0 - 

goc lech giura V c va E; cp - g6c lech giua vecto dien ap V ( vi dong dien I. 

Tir d6 thi vecto ta co : 


U f coscp = Ecos(c() - 0) 

Tir tarn giac ABC tim dugc: 

. m CB U*sin0 
cos(cp-0)= —= — 

Thay (2-79) vio (2-78) ta dugc: 

TT U^sin0 

Ufcoscp - E—^- 

Ix c 


(2-78) 


(2-79) 




(2-80) 






Ha y U f Icoscp= ^k sin e 

*s 


V£ trai cua (2-81) la cOng sua't cua lpha d6ng ca. 
Vay cdng suat 3 pha cua ddng ca: 


P=* 



Momen cua ddng.ca; 


(2-81) 


(2-82) 



3EU^ 


sinG 


(2-83) 


(2-83) la phirong trinh dac tfnh 
goc cua dong ca d6ng b6. Theo 66 
ta co dac tfnh goc la dudng cong 
hlnh sin nhir tr€n hinh 2-41 


Khi 0 = — ta co bi£n 66 cue 
dai cua hinh sin la : 


M 


m 


3EV C 

co 0 x s 


(2-84) 


Phuang trinh (2-83) co the viet 
gon han: 



M = M m sine (2-85) 

M m dac trimg cho kha nang qua tai cua dang co. Khi tai tang g<5c lech pha 6 
tang. Neu tai tang qua mure 0 > —, momen giam. 

0 D *" g ca lhLrdn 8 lam viec dinh mtre cr tri s 6 cua goc 16ch 6 = 

20 -25 . He s 6 qua tai v6 momen tuong t'mg se la : 


1 — ^ 
a m —-2+2,5 

Nhtmg didu da phan tfch 6 trtn chi dung vdi nhCrng dang co d6ng ba cue an 
Va r ^° mC l n chl Xl,at hl ^ n khl rot ° co k ‘ch tir. Con da'i voi nhung ddng co d6ng ba 
cue 161 , do su phan ba khe hd kheng khf khang d£u giua roto va stato nen trong 
may xuat hien momen phan khang phu. Do d<5 die tfnh g6c co bi£n dang ft 
nhi^u, nhu dudng net dirt tr£n hinh 2-41. ’ a 
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cau h6i 6n tap 

1. Co the bidu thj phifdng trinh dac tinh co cCia dong cd mdt chieu 
kfch tif doc Jap bang may dang ? Vidt cac dang phUdng trinh d6 ? Gidi 
thjch cac dai lifdng trong phifdng trinh va cdch xac dinh cac dai lUdng, 
ve dang ddc tinh cd dien va dac tinh cd. 

2. Don vi tifdng doi la gi ? Don vj tifdng ddi cCia cac dai lifpng dien - 
ca cCia dong cd mot chieu kich tif doc Jap dddc xac dinh nhu the ndo ? 
Viet phtrdng trinh dac tinh cd 6 dang ddn vi tudng ddi ? y nghTa cCia viec 
sir dung phifdng trinh dang ddn vj tudng doi. 

9 3. 06 CLfng ctia dac tinh cd cCia dong cd mot chieu kich tif doc lap co 
bieu thCrc xac dinh nhir the nao ? Gia tri tudng doi cua no ? Bieu thi quan 
he giufa do cifng vdi sai so toe do va didn trd mach phan img (theo ddn vi 
ti/dng doi). y nghTa cCia do cifng dac tinh cd. 

4. Cach ve dac tinh ca tu nhidn cCia dong cd mot chieu kich tif doc 
lap? Cach xac dinh cac dai lifdng M dm , © dm . co 0 , l nm , M nm , ... de ve 
difdng ddc tinh nay. 

5. Co nhufng thong sd nao £nh hifdng den dang cua ddc tinh co dong 
cd mot chieu kich tif doc Idp ? Ho cac dac tinh nhan tao khi thay doi 
thong so do. Sd do ndi day, phirong trinh dac tinh, dang cOa cac ho dac 
tinh nhan tao, nhan xet ve ifng dung cOa chung. 

6. Dong cd dien mot chieu kich tif doc Idp co may phifdng phap ham, 
Oieu kidn de xdy ra cac trang thdi ham? Sd do ndi day dong co de 

thife hien trang thai ham ? Ofng dung thUc td cua cac trang thai ham ? 
Gidi thich quan h6 ve chidu tac dung ciia cac dai ludng dien va chieu 
truyen nSng luong trong he d cac trang thai ham. 

7. Sy' khac nhau giCira dong co mdt chidu kich tCf ndi tiep vdi dong co 
mot chidu kich tis ddc I6p vd cdu tao f tif thong, dang dac tinh co, cac 
phifdng phap ham ? Co nhan xdt gi vd dSc didm va kh & nSng ifng dung 
cua dong co kich tif ndi tiep trong thuc te ? 

8* Co the bieu thj phifdng trinh dac tinh cd cCia ddng cd khong dong 
bo bing nhumg bidu thCfc nao ? Vidt cac phifdng trinh do, gidi thich cac 
dai lifdng va each xdc dinh ede dai lifdng 66 khi viet phifdng trinh vd 
dung dac tinh co. 

9. Cach ve dac tinh co tu nhidn theo phifdng trinh viet vdi ede thong 
sd catalo: dang chinh xdc, dang gan ddng va dang tuyen tinh hod. 
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10. Bieu thufc xac dinh do curng cua di/dng d3c tfnh cd ? Bi4u thi 
quan he glufa do cifng dSc tfnh cd vdi do trddt dinh mCrc va dien trd mach 
roto cOa dong cd khong dong bo. 

11. Co nhGfng thong so nao anh hirdng den dang d£c tfnh cd cCia 
dong cd khong dong bo ? Cach noi day dong cd de tao ra dSc tfnh co 
nhan tao khi thay doi cac thong so n&y ? Dang cac hp d$c tinh co nhan 
tao va Lfng dung thi/c te cCia chung ? - 

12. Dong cd khong dong bo c6 may trang thai ham ? Cach n6i day 
dong cd de thirc hien trang thai ham va dieu kien xdy ra ham ? Giai 
thich quan he nSng ludng gitfa may Sctn xuat va dong cd 6 tCrng trang 
thai ham ? Grig dung thirc te cCia cac trang thai ham. 

13. Giai thich y nghTa cCia d3c tfnh cd v£ dSc tfnh goc cCia dong cd 
dong bo. Sii phu thuoc giura momen ci/c dai cCia dong cd vdi dien ap ludi P 

Momen ci/c dai d d£c tfnh goc co y nghTa nhu the nao vdi d3c tinh cd 
cCia dong cd nay ? 
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Chucmg III 

OIEU CHINH CAC THONG SO OAU RA CUA 
TRUYEN DONG DIEN 


3.1. KHAl NI$M CHUNG 


3.1.1. Cac dinh nghTa 

Nhu da bift, he truySn d6ng dien khdng chi lam nhiem vu bie'n doi dien 
nang thanh cfl nang, ma con Aiiu khi^n qua trinh lam viec cua CO cau c6ng tac 
theo yeu cSu cong nghe cua may san xuKt. Yeu cSu cbng nghe co the dirqc 
dam bao n£u he co kha nang dat trucfc cac thbng s 6 gia cOng cho tung cbng 
doan duy tri cac thong so do a mot d6 chinh xac nao do (nhu tdc do, momen, 
gia ttfc, vi tri cua co cau cbng tic ...) cuQng biic thay d6i cac gia tn do theo y 
mu6n y han ch£ gia tri cua chung theo mue cho phep cua qua trinh c6ng nghe 
ho5c theo kha nang v£ 66 ben, 66 qua tai cua may. 

Cac thong s 6 gia cdng noi tren lien quan d£n momen M va ttfc de © cua 
dOng co dien. 

De th&'y ro m6i quan he giOa cac th6ng s6 tren ta c6 m6t sd dinh nghTa sau : 

a) Thdng so dau ra hay con goi la thong sd duac dieu chtnh la momen 
(M) va toe d6 (co) cua dOng co. 

Do M, to la 2 true cua mat ph&ng toa d6 dac tinh co [M. ©], n6n viec 6i6u 
chinh chiing thuong dude goi la "dieu chink toa do”. 

b) Thong sd dau vdo hay con goi la thong sd dieu chinh. 

- D6'i veri ddng co dien mOt chi£u thong s 6 d£u vao la dien tr6 phdn ting 
R u (hoac R t „), tir thong O (hoac dien ap kich ttr U kt ; d6ng dien kich tir I kt )va 

dien ap ph£n ting U u . 
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- Ddi vcri ddng co khdng ddng bd, th6ng $6 ddu vko la di6n trP mach roto 
R 2 (hokc R t2 ), dien trcr mach state R lt dien khang stato x lt dien ap stato U t va 
tdn s6 cua dong dien stato fj. 

- Dd'i vdi dOng co ddng bd, thdng sd' ddu vao lk tin s 6 cua dong dien stato f. 

c) Phan td dieu khien Ik cac thidt bi hokc dung cu lam thay ddi ede thdng 

s 6 ddu vao. . 

Chu^y, ngirdi ta thudng goi viec di£u chinh cac th6ng sd ddu ra Ik “didu 
khidn dOng co dien”. 

3.1.2. Muc dich dieu chinh cac thong so dSu ra cua ddng cd 

Tuy theo y6u cdu c6ng nghe cua may san xuat, viec didu chinh toa dd 
ddng co nhkm thuc hien cac muc dich sau : 

“ ^ r i 1dm vide va duy tri mure dat do, vi du duy tri tdc do lam viec 

khi phu tai thay ddi ngdu nhidn. 

- Thay doi thong $<5 theo quy lukt ydu cdu, vf du : trong thefi gian khdi 
dpng va tang 1 6c ddng co thang may tit 0 len den tdc dd dn dinh, momen luc 
dlu phai tang tuyen tmh theo thefi gian, sau do giu khdng ddi, va cud'i ciing 
giam tuyen tmh cho den M = M e . 

Han chd thong so b mdt mire dd cho phep, vi du han chd ddng dien 
khdi dong. 

- Tao ra mdt quy lukt chuydn ddng cho co ck'u edng tac (tire cho true ddng 
co) theo quy luat cho trude b ddu vao vdi mot dd chinh xac nko do. 

Trong pham vi giao trinh nay ta chii trong khao sat muc dich thur nhkt va 
thu ba, ridng muc dich thiif tu thudng dupe dd ckp trong cac tki lieu chuydn 
khao vd didu khien tu ddng (cac he didu khien tu£ ddng va didu khidn chuong 
trinh), edn muc dich thti hai lien quan nhidu din viec tao hinh cac quk trinh 
qua dd. 

3.1.3. Dieu chinh khdng tif dong vd dieu chinh tydong 

a) Dieu chinh khdng tu dong toq do ddng co la viec lam thay ddi thdng s6 
dlu ra blng edeh tac ddng len thdng s 6 ddu vao mdt edeh refi rac. Mdi Idn tac 
ddng ta c6 mdt gia tri khdng ddi cua thdng s 6 ddu vko vk tuong ting ta dupe mdt 
dudng dkc tmh co (nhkn tao). Khi ddng co lam viec, ede nhidu loan se tac ddng 
vao he (nhu phu tai thay ddi, dien dp ngudn dao ddng ...). Nhung thdng s 6 ddu 
vao vdn gia khdng ddi nen die’m 1km viec cua ddng co chi di chuydn tren mdt 
dudng d^c tmh co. NguPi ta goi dang di^u chinh nay Ik “didu chinh bkng tay^ 
hokc didu chinh khdng tu ddng’ ? hoac “didu chinh vong hP”. Phuong phap didu 
chinh nay don gian nen vdn dupe dung trong cac he truydn ddng dien hi6n dai, 
tuy nhien no khdng dam bao dupe cac yeu cdu cao vd ch^ dd edng nghe. 
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b) Diiu chink tu dong tog do ddng co dugc thuc hidn nhd su thay ddi lien 
tuc cua thdng s 6 d^u vao theo mute dd sai lech cua thdng s 6 d&u ra so vdi gia 
tri dinh trude, nhlm khac phyc dd sai lech do. Nhu vay khi co tac ddng cua 
nhieu lam anh hirong den thdng s 6 d£u ra, (fit thdng s 6 d£u vao se thay ddi va 
d6ng ca se co mdt dudng dac tinh ca khac, di4m lam viec cua ddng co se dich 
chuyen tir dudng dac tfnh nhan tao nay sang dac tfnh nhan tao khac va vach ra 
mdt dudng dac tfnh co cua he dieu chinh tu dong. 

Vi vay ta dua ra dinh nghla : u Dac link ca cua he dieu chinh tu ddng Id 
quy tick cua diem lam viec cua dong ca tren vo so cac dac tinh ca cua he dieu 
chinh vong ha". 

Viec thay doi tu ddng th6ng s 6 dau vao dugc thuc hi6n nhd mach phan h6i, 
mach nay lay tin hieu tir th6ng sd d£u ra hoac mdt thdng sd nao do lien quan 
den d£u ra, dua tro lai gay tac ddng len thdng sd d£u vao, tao thanh mdt he co 
lien he km gitia dau ra va dau vao. Vi vay ngudi ta goi he nay la he “ dieu 
chinh vdng kin". He dieu chinh tu ddng tuy phire tap nhung dam bao cac chi 
tieu chat lugng cao. 

3.1.4. Nhieu cua cac thong so dau ra 

Doi vdi cac he truyen ddng va dong co dien, c6 hai thdng sd dau ra chu 
ye'u la momen va tdc do. Co nhi4u loai nhilu gay tac ddng len cac thong sd 
nay nhu dien ap nguon, t£n sd ludi dien, nhiet do mdi trudng, he sd tu cam cua 
cuon day, ... nhung ta c4n quan tam den cac tac dong nhieu loan chu ye’u. 

Khi dieu chinh tdc dd, thdng sd duoc dieu chinh la co, thong sd dieu chinh 
la mdt trong cac thdng sd tao ra dac tinh nhan tao, con nhilu chu yeu la phu 
tai bieu thi bang momen can M c hoac dong dien tai tuong ung I c . 

Nguoc lai, khi di4u chinh momen hoSc ddng dien, thdng sd duoc di4u chinh 
la M hodc I, thi nhieu chu y6u lai la tdc dd co. Su anh hudng qua lai giua hai dai 
lugng M va co duoc th4 hien b&ng dudng dac tinh co va phuong trinh cua no. 


3.2. CAC CHI TlfiU CH^T LlTONG 

Bat ky di4u chinh thdng sd nao, ngudi ta cung dua vao cac chi tidu chat 
lugng chu ye'u sau day di d£nh gia : 

3.2.1. Do chinh xac duy tri gia tri dat 

Tir yeu cau edng nghe, ngudi ta dinh trude gia tri mong mudn cho thdng sd 
d£u ra X, goi la gia tri dat X^. Tuy nhien, khi ddng co lam vide, do tac ddng cua 
nhieu, gia tri cua thdng sd nay bi thay ddi, lech khoi gia tri dat. Do chinh xac 
didu chinh duoc danh gia bdi sai sd cue dai cua thdng sd duoc dieu chinh AX max 
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X max , X min - gi£ tri 16n nh£t va nho nh&t cua th6ng s 6 dude 
di^u chinh trong pham vi bien ddng cua nhiSu va thudng lay 
bfing m6t l£n dinh mure cua dai luong nhieu. 



Hinh 3-1. Cach xac dinh S% 

Khi dilu chinh tdc do, de cho don gian trong tfnh toan ngudi ta thudng lay 
toe do khdng tai If tudng to {> thay cho X tb va Isfy dd sut t6c Aco c ting vdi pham vi 
thay doi cua momen (nhidu) tir 0 d£n M dm d£ thay cho AX max , khi do : 

S % = ^-„100% = Aco!% = -L (3-2) 

“>(> p* 

Sai so nay cang nho, dieu chinh cang chfnh xac, va If tudng ta co he di£u 
chinh tuydt ddi chfnh xac khi S% = 0. Thuc t£ ngudi ta phai thi£t k£ cac he 
co do chfnh xac dap urng y£u ciu c6ng nghe cua may san xu£t, ch^ng han 
truyen dong chfnh cua may cat kim loai y£u ciu S% < 10%, truyen ddng an 
dao : S% < 5%... 

Cach xac dinh S% duoc giai thfch tren hinh 3-1, trong do hinh 3-la dung 
cho trudng hop chung con hinh 3-lb dung cho trudng hop di£u chinh tdc do. 
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3.2.2. Dai dieu chinh 


Dai di£u chinh (hay con goi la pham vi diiu chinh D x ) cua mbt thbng s6 X 
nao do la ty s6 giura gia tri lorn nha't X max va nho nha't X min cua thbng s 6 do trong 
ciing mot diiu kien Jam viec ( vi du ciing mbt gia tri nhilu loan): 

Dx = (3-3) 

A min 

D x cang lorn cang tb't. Tuy nhien gia tri X max thucmg bi gibi han bdi kha 
nang vi do bln cua cac chi tilt may vi co va vl dien, con X min thuong bi han 
che bdi do chinh xac diiu chinh cho phep va kha nang lam viec 6n djnh cua he 
th6ng o che do tuong tfng vbi tbc do hoac momen nho. 

Thirc te' khi danh gia hoac thie't kl he thing vi chi tibu nay, ngudi ta phai 
can cur vao ytu clu cua may san xua't, vi du may can thep thubng ybu clu dai 

di^u chinh toe do din 50:1, may cdt got kirn loai co thi ylu ciu din 100:1. 
Trubng hop may yeu cau dai diiu chinh ldn, vupt qua kha nang dap urng cua cac 
phuong phap dieu chinh tic db dong co, ngudi ta phai kit hop vdri phtrong phap 
di^u chinh co khf nhb sir dung mot hbp tic db. Cung co trirbng hop phli hop hai 
phuong phap dieu chinh bang dien, vf du dli vdi dbng co dien mbt chilu ta phli 
hop phuong phap diiu chinh bang dien ap phan ting tir to min - co dlT1 va phuong 

phap dieu chinh tir thbng tir co dm + co max . Khi do ta co “he diiu chinh hai virng” 
va dat dupe dai diiu chinh rong : 




co„ 


max -D u D 0 


®dn 


(3-4) 


3.2.3. Do tinh dieu chinh 

Viec dieu chinh la tinh hay thb phu thubc vko s 6 ca'p gi£ tri dat cua thbng 
so dupe diiu chinh trong to&n bb dai diiu chinh. Ngtfcfi ta danh gia db tinh 

thbng qua he s 6 cp - la ty s 6 gia tri dat cua hai cap liln ke cua thbng s 6 duoc 
dieu chinh. 


X- 

(p=^ (<p>l) (3-5) 

A i-l 

He sb' <p cang nho cang tit, va If tuong la tp -»1, khi do ta co he diiu chinh 
vo cap. Thirc tl dp tinh phu thubc vao vi tri cua ph£n tir diiu chinh trong mach 

dl t n ‘ ph * n di ^ u chinh d ^ <* m ? ch cbng suit ldn (dong dien manh) thi 
chi cd the diiu chinh co clp (thb), vx du phuong phap dieu chinh dbng co mbt 
chieu bang dien trd phu mach phln urng, vbi bie'n trb diiu chinh dat trong 
mach phln urng. Cbng suaft mach diiu chinh c*ng nho thi diiu chinh cang tinh. 
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3.2.4. Mure do phu hop giura dac tinh tai cho phep cua dong cO va 
die tinh co cua may san xuat 

Ba chi tieu n£u tr6n dung cho thong so dtroc diSu chinh la tdc d&, momen 

hoac dong dian. Riang di4u chinh tdc dd, ta edn quan Urn them den chi tieu 
thti tir nay. 

Ta co dinh nghia : Momen tai cho phep cua mdt dong co d mot toe do 
lam viec nao do la momen do ddng ccf sink ra khi cho ddng dien trong mqch 
chinh hang I dm . 

Nhir vay, n6u dong co lam viec a tdc dd djnh mtfc thi momen tai cho phep 
cua no M tcp = M«| m . Khi dilu chinh, toe do lam viec co the thay doi, do do M 1C 
co the bang hoac khac vdi djnh miic, va noi chung no phu thuOc toe do. Ham sd 
M Icp - f(co) goi la dac tinh tai cho phep cua dong co . 

M6i he truyen d6ng va m6i phuong phap dieu chinh tdc do co mOt dang 

dac tinh M lcp = f(co) tirong ting, vi du M lcp = const; M tcp = — ; M,. = —- 

p co ’ Lp co 0 — (0 

(A la h^ng so). 

Mdt he truyen dong dieu chinh direfe coi la tdt neu dac tinh tai cho phep cua 
d6ng co M tcp = f(o>) bam sat (phu hop) vdi dac tinh co cua may san xuat M c = 
fttaJ.Tnidng hop If tudng la hai dac tmh nay trung nhau. Khi do trong loan bo 
dai dieu chinh tdc do dong co diu lam viec vori I = I dm . 



Hinh 3-2. Mu?c dd phu hap giica dac tinh tai cho phep cua ddng ca va dac tinh ca 

cua mdy san xudt. a ) M, cp tiling vai M r ; b) M tcp khong trung vdi M, 

Trdn hinh 3-2 dua ra hai vf du: 

af Khi M tcp = f(o>) trung veri K4 C = f(co) nhu trircmg hop li tir&ng da neu ; 

bf Khi hai <4c tinh nay khdng phu hop vdi nhau, khi do dOng co chi lam 
viec tdt (vdi I = I dm ) tai mot tdc d6 (to 2 ); trong vung ttr co 2 -s- co 3 , M c < M tcp nen 
ddng ca \hm vi£c nhe tai gay Iang phi, edn trong vung tir ®j + o> 2 , M c > M Icp nen 
dOng co bj qua tai, I > I dm va se gay hir hong cho dOng co. 
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3.2.5. Trnh kinh te cua he dieu chinh 

n„ u ki " h , t6 “ f nghIa rat ^ uan tr< ? n §- Nhi 6 u trutag hop no la chi tieu 

r y ieu ln chl S - ‘^. Chpn phUa *Z anlrllydn d6n S di^n. Tfnh kinh £ duoc ttag hop 

Sav th J rhS h 7 A Uan ? "* ban daU ; chi P b >' '*n htah bao quta 

chinh ■ nang suit cta^ ^ ^ th<?: ha ° nang ltrang tron S h ? Uli dita 

cnmh , nang suAt cua may san xuat do he dita chinh mang lai. 

V [? c ' inh toan cu thg cac chi tieu lien quan neu trfin se cho thAy hieu qua 

Ting neudfm ^ ^ ^ ^ " h& vi ^ c si dung he dieu chinh da chon. 

, S W ta can cu cac chi tieu ky thuat de de xuat vai phuong an dieu 
chinh ,shu do linh loan kinh te' d£ so sanh hieu qua va quy^t dinh chon he thaW 
hoac phuong phap dita chinh toa do dong co dien. ' 8 


3.3. CAC PHUONG PHAP Dl£iu KHI^N D0NG CO 
DI$N M0T CHlf U 

do cStd k Thr <, - h n ? C ° ^ " d ' ;0C M hldn ^ th ^ ba "S viec di^u chinh cac coa 

cac dac tmh - h T ^ Chinh CaC '° a dd ^ chl ' nh li ' bien dang 
... “‘ lnh , co ’ nghla la v *° ra c «c dac tinh nhan tao. Vi vAy cac phuong phap 

“csX^gn" 8 Ch “ “ c ‘ c ph “ 8 ph “’ '*> ” »**» *>d! 

FVA l0 '‘ d6ng C ° dif " m0t chi6u ' ta cb ba Phuong phap dieu khiein: 

Dieu khien bang d.e„ trir phu mach phSn tag R fu , dita khita bang tit thtag kich 

hich ® va dieu khien bang dien ap phln tag U u . Ngoai ra trong m« stf trutag 
hop rieng nguoi ta con diing cac so d6 dac biet de’ dieu chinh raomen hoac toe do 

3.3.1. Dieu khien bUng dien trd phu trong mach phln t/ng 

hlnhty m ‘ y6n ^ V& CiC d ' C t,nh d ‘ dU Chinh ® = f(M)> w = neu «n 


+ 

$ 



K, K 2 K 3 

prjnmr 




R n* Rf3 


kt.dm 


a) 
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6 day ta sir dung mdt dien tret phu c6 ba cap (ba doan) R fl , R^, R f3 V a cac 
tia'p die’m cdng tic to K lf K 2 , K 3 song song vcfi cac doan dien trd. 

^ Phucmg trinh cac d|c tinh da diroc trinh bay a bi^u thtfc (2-25), (2-26), cu 


a> = 


co - 


Udm 

K* dm 

ikm. 

KO dm 


R 


ut 


K<J> 


dm 


I»f = ©o - 


R 


Lit 




— T M= co () - ±M 


(K<t> dra ) 


ft 


(3-6) 

(3-7) 


Trong do, R ut - R u + R fu - dien trd tdng cua mach phln ung (R u - 
dian tier ph£n ung ddng ca; R fu - dien trd phu dua vao mach pMn ihig); 

Pr - d6 cung dac tinh co nhan tao bi£n trd. 

Khi cho R f - U thay ddi ta se lam thay ddi dd cdng dac tinh co (con tdc d6 
khong tai li tudng khdng thay ddi) do do co the didu chinh duoc ca tdc dd, 
dong dien va momen cua ddng co. 

Phirong phap nay don gian, didu chinh diroc ca ba thdng s 6 dau ra cua 

d6ng co, nhirng co nhieu nhiroc didm vl phln tu didu chinh (R tff ) dat trong 

mach lire va do cung dftc tfnh didu chinh thtfp (ty la nghich vdi dian trd mach 
phan Irng) : ‘ 


f..' 


R tf + R ftf 


R„ 


Sau day ta xet cac ling dung cua no. 
a) Lfng dung dieu chinh toe do 


(3-8) 


Khi cho R flI vao mach, ta tao ra diroc t<5c dp lam vipc thflp hon dinh mire 
(W|v<« dm ). N£u cho trade y&u ciu t6'c dp lam vide co !v dug voi momen phu tai 
nao do, ta co th£ xSc dinh dupe gia tri dipn tro phu R flI ciSn nPi vao mach. 
Thtre vay, thay to = co lv v4 M = M* da cho vao bi£u thifc (3-7), ta rut ra: 

Rfu = ( — - K Mf' v)K ° Jm - R. (3-9) 

Toe dd cue dai trong dai didu chinh n£u xdt vdi tai djnh mtfc \k : 


“max - <*>dm - C0 0 - M dm /p (n , h0|C =1 - \~ 

Pm 

Trong do : p, n - dd cumg d|c tmh co tu nhien. 
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Tdc d6 cue tieu c6 th £ xac dinh theo kha nang qua tai cua dOng co hoac 
theo sai s 6 t6c do cho phep. 

Ve kha nang qua tai, doi hoi momen ngan mach nho nha't cua d6ng co 
M nm min phai 1cm hon momen can Ion nha't co th^ xu£t hien trong qud trinh lam 
viec (M cmax ) : 

^nm .min — ^c.max 

Trong do : M cmax = K qt . 

Kq t - he sd qua tai cua may san xu£t, la s 6 lieu cho trirdc. 

Tit nguyen ly dieu chinh ta th£y M nm min chinh la momen ngan mach tren 
duong dac linh tha'p nha't, umg voi c£p di6u chinh o) min vdi 66 cumg p min . Tir 
* hlnh 3-4 ta co: 


M dm u - * , 1 

CO m ;„ = CD n - , hoaC 0) min = 1 - — 


(3-10) 


^ min Pm... 

Vay dai dieu chinh tdc do xac dinh theo he sd qua tai y6u c£u se la: 

( (3m “ 1 ) Pm: 


D = “»Ai. = . 

(Pmin"*) P,n 

Trong do: P m i n Mnm mm = 

Aco 0) 0 


(3-11) 


Kqt -M<im 


C0 0 


ho ? c Pmin=K () , (3-12) 

* Vi du 3-1 : Xac dinh tdc dd cue tieu v& dai dieu chinh theo kha nang 
qua tai yeu c£u. Cho bie't he s 6 qua tai K qt = 2 ; dOng co mdt chi£u kich ttr 

dOc lap co c6ng suat dinh mdre P dm = 29kW, n dm = 1000 vg/ph ; U dm = 220V 

; I dm = 151A;R U = 0,070. 

Gidi : Dien trd dinh mure dOng co : R dm = U dm / I dm = 220V /151A = 1,450. 
Gia tri tuong ddi cua dien trd ph£n ung : 

R u * = R u /R dm = 0,070/1.450= 0,048 
D6 cumg cua dac tlnh co tir nhien : P ln * = 1/ R u * = 20,8 
D6 cumg cua dac tinh co tha'p nha't P min * = K^, = 2 

Gia tri tuong ddi cua tdc do cue dai, turc tdc do djnh mtic cua dOng co se la: 

"max = wL, = V 1 = * "4 = * - < = 1 - 0,048 = 0,0952 
®o n o P 
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Ttfc d6 khdng tai If tucfng : 

Gia tri twang d6i cua t6c 66 cue tidu: 


n min _ ^min “ 1 “ 


f—'-r 0 - 5 

"min 

V^y t6c dd quay cue ti^u cua done 
co la: 

n mm = n min . n 0 = 0,5.1050 vg/ph 
= 525 vg/ph. 

Tw gia tri cua tdc 66 cue dai va 
t6c do cue ti£u ta rut ra dai di£u chinh 
toe d6 : 



[) _ n max _ 1000 _ . 

"min 525 ' A ’ y 


cmaiT M nm.min 

Hwh 3 - 4. Gidi thick ve ddi dieu chinh toe 
do theo khd nang qua tai yeu cdu 


Tir biiu thtfc (3-11) thav B* • = K - 1 R* - in * , - ^ 

D _ ^ 9 y Pmin Nt “ Htn - 20,8 ta cung duac k£t qua 

Vi du tren cho thay ddi dieu chinh nhu my Id rat hep. 

rh J Uy " h ‘ en - " eu xa theo ciu ve sai sd tec dd cho phep thi dai dieu 
THW »»"“ C C “ '"'»<> d «« We do. 

s% = Ao) c = (3-13) 

Vav net, cho trade sai sd tdc d6 cho phep s% cp thi ta cd the* xac dinh duac 
tdc do lam vide tha'p nha't ©‘ • 

“min = ©0 - Aco ccp (3-14) 

hoac “ mjn = 1 - s% cp = 1 - Rm (3-15) 

Trong do. R u , = R ut /R dra 


Dai didu chinh tdc dd xet theo s% cp se la: 


£) _ ^max 

^min (0 


= (pr re _o 

“min 1 ■ R in 1_S% cp P^,(l -S% cp ) 


(3-16) 


*4 :Lirci,M‘C cla *' ■ ,w “ ° - ‘'° 5 - 1 «“• ■» * 


0 ) 


Dac tinh momen tai cho phep M t cp = 
f(ctf) Ichi di£u chinh t&c dd bang dien trd 
phu mach phan ling 4upc xac dinh tir bieu 
thirc momen cua d6ng co: M = KOI,,. N£u 
thay I u = I dm ra se dupe M = M t . cp (theo 
dinh nghTa cua momen tai cho phep) : 

Mt.cp = KO dm l dTT1 “ M dm = const (3-17) 

Nhu vay phuong phap nay co momen 
tai cho phep cua dOng ca khong d6i, 
kh6ng phu thuoc td'c do dieu chinh (hinh 
3-5). Dac tinh nay phu hop vdi loai tai c£n 
true M c = const. 

b) Ung dung dieu chinh ddng dien vd momen trong qua trinh khdi dong 
vd tang toe 

Doi voi dong co dien m6t chi£u kfch tir dOc lap khi ntfi vao ngu6n dien ap 
kh6ng doi U dm va khOng c6 didn trd phu, n£u t6c dO co = 0 (khi khdi dOng 
hoac ngan mach), thi vi R u co gia tri raft nho (R tf * * 0,04 0,05) ndn dong 

dien ngzin mach (dong khdi dOng) va momen tUdng ung se co gia tri r£t 16n 
(xem bi£u thtfc 2-18 va 2-19): 

I nm =^ L =(20^25)I dm (3-18) 

M nm = K® dm I nm = (20+25)M dm (3-19) 

Cac gia tri nay la khOng cho phep ddi vdi di£u kidn chuydn mach trdn c6 
gop cua dong co, didu kidn pMt nong dOng co cung nhu dO bin co hoc cua cac 
chi ti£t may. 

De han che' I nm va M nm khi khdi dOng ngudi ta ting dung phuong phap 
didu chinh dong dien vk momen bang dien trd phu R fu , va thudng dung mOt b6 
dien trd 3 + 5 doan nhu da ve trdn hinh 3-3a, mdi doan co mOt ti£p diem cOng 
t4c to ndi ngdn mach khi can thi£t. Sau day ta mO ta mOt qua trinh diiu chinh 
dong didn va momen khdi dOng dOng co kfch tit song song bang bi£n trd 3 cap 
nhu trdn hinh 3-3. 

Luc bat d£u khdi dOng, co = 0 , toan b6 3 doan dien trd phu dupe dua vao 
mach, ndn dien trd phu la ldn nha't va ddng co se lam viec tren dac tinh nhan 
tao cap 3 tha'p nha't vdi dien trd t6ng : 

^ut3 ~ ^u + ^fl + Rf2 + Rf3 (3-20) 




P tn 


P.min 


\ M 


Mi 


cp 


Hinh 3-5. Dac tinh momen tai cho phep 
cua dong ca m6t chieu khi dieu chinh 
bdng dien trd phu trong mach phan ting 
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Dien tra nay phai dam bao sao cho dong dien kh6i dong ban dau kh6ne 
virot qua gidi han cho phep: 

Ikdo =-^ EL = T, ^ (2^2,5)I dm (3-2D 

Vdi dong dien khoi d6ng nay, d6ng ca se tang toe. Khi t6'c d6 tang len, 
sdd H cua dong ca tang theo, nen dong I„.giam din thco dac ttnh 3 tren hinh 
3-6. Khi dong dien giam den =I 2 vdi : 

I 2 > (1,1*1,3)I C (3-22) 

dng vdi toe dd co 3 (tren hinh ve), ngirdi ta cho ti£p diim K 3 (hinh 3-3) dong 
4i, loai doan dien trd R n , dien trcf phu trong mach giam xutfng, vi dien trd 
tong trong mach cbn R ut2 : 


Rut2 ” Rtf + Rfi +Rf2 


(3-23) 


Di^m lam viec cua dong co se 
chuye’n tit di^m b sang di^m c tren 
duemg dac tinh . nhan tao c£p 2 
(dircmg 2 hinh 3-6). Chu y rang 
viec tinh toan gia tri doan dien tra 
Rb phai hop ly de cho didm c phai 
nam dting tren dtr&ng dong I lt 
nghia la khi loai bo doan dien tra 
nay thi dong dien d6ng ca lai tang 
tir I 2 len dung bang Ij, con t6'c do 
thi do quan tinh ca hoc nen vln gift 
gia tri gj 3 . 



Hinh 3 - 6. Xdc dinh dien trd kiwi dong cho dong 
co m&t chieu (kich tCt song song) 


Qua trinh tang tfife lai tiep tuc tren dac tinh s 6 2 va khi l u = I 2 lai xay ra viec 
loai bo doan dien trd Rn,.... Cutfi cung ta duac ho dac tinh khdi d6ng ba cap 
vdi ba dudng dac tinh nhan tao vh m6t dudng dac tinh tu nhien nhir hinh 3-6. 

Dua vao bidu thde cua d6 sut tdc A<o (2-11), vdi ddng dien I, ta tha'y : 


Afi>TN — 


R„ 


Kd> 


-. 1 , = 


dm 


1 =<>g 


Lap ty s 6 


A©j = 
Ag>j 

Aoi to 


Rn + Rfi 
_ R u +R 

R, 


Ij =oe 
n_ = oe 

og 


&*GT.TDflngD»£n 
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Dodo 
T irong tu 


Nhir vay, khi da co dac tmh c a tu nhi6n va da bi£t gia tri R u , bang each 
chon so bo gia tri Ijvk I 2 trong gidi han (3-21) vi (3-22), ta co th£ xe dich cac 
gia tri do sao cho co duoc ho dac tmh khdi dbng vdi nhung dudng dong ngang 
doc nhir trftn hinh 3-6, do cic doan thang og, eg, ce, ac... ta se xac dinh duoc 
cac ca'p dien trer phu theo (3-24). 

Ta co nhan xet ring cac doan sut tdc (do tr6n true bang mm) ty le vdi cac 
doan di£n tro phu. Dien trd tdng R ul cua cac dac tmh cung se nhu v&y : 


n _ Ao)] — AcOtn |5 _ oe - og D _ eg D 

Kfi — " K u — — .l\. u 

Aco to U Og Og 


R« = 


dc-oe _ ce 

.K u — .K u 
Og Og 


R P _^R 

Rr,_ og ' R ‘ og Ru 


(3-24) 


R., s =j|R tt : Ru, 2=^R. ; Rmi = ~ R if =R u + R n (3- 2 5) 

Cung tir hinh 3-6 ta tha'y ring, khi chuy^n d6i ca'p dien trd phu, diem lam 
viec chuy&i tir dac tmh tha'p sang dac tmh cao theo duemg ddng ngang, nghia 
la co to khOng d6i. Vi du khi chuyln tir di£m b (dubng 3 co R ut3 ) sang diem c 
(duefng 2 co R at2 ) v6i t6c dp = const, do do : 

Tai dt6m b ta co : I 2 = Ujm 

K m3 

Va tai di^m c ta co : I t = ^ dm(0 - 3 - 


V$y : 


h 

h 


R 


m3 


R 


m2 


CGng lip ty sd nhu vay cho cic di£m chuyln d6i khic, ta duoc : 


_L — — **~m2 _ R uil _ ^ 


R 


R„ 


i 2 R 
li 


m2 


R 


ml 


R„ 


(3-26) 


Trong do X. = - b<>i s<5 dong dien (hoac momen) khcri dong. 

I 2 


Tir (3-26) ta rut ra : 

Rut3 ~ = ^ Rtftl = ^ Rtf 

Hoac mOt each t6ng quit, n£'u dien tref phu c6 m doan tir R f] Rf 2 ,.-- d£n 
R lm , tuong img vdi cac c£p dien tro tong R^u, R^, ... Rut m thi : 

Rrnrn = >.Rm( ro -i) = ^ m Ru (3-27) 
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Hoac bi£n ddi bi£u thdc ta co : 


X = m. 


K 

R. 


!U 


dm 


= m+1 


. - Wi 

Trong do, ta da thay R ut m 



(3-28) 


r6i thay tidp l x = Xl 2 . 


Bieu thue (3-28) cho phep ta tfnh ra b6i sd dong dien X khi da bi£t R^, da 
cho trirdc s6 cap khdi dOng m va tu chon trirdc m6t trong hai gi& tri dong dien 
Is hoac I 2 . Neu yeu ciu khdi d6ng nhanh, nghia la c&n co ddng dien va 
momen khdi d6ng Idn thi ta chon trirdc Ij vdi gia tri tdi da co th£ dtroc, vi du : 
h = 2> 5 W ra X rdi tfnh ra I 2> Neu chi yeu c£u khdi ddng binh thirdng thi 
nen chon trudc I 2 trong gidi han tir 1,1-5-1,3 I c roi tinh ra X va Ij. 

Mot dang bai toan khac tfnh toan dien trd khdi dOng la xac dinh sd cap 
m khi da bie't X . R*, m , R u . Lay log cua bi£u thirc (3-28) ta dirge : 

■Ogfouun/Rj _ log(U dm 

log X log X 


m - 


(3-29) 


Sir dung cac bi£u thurc (3-27), (3-28), (3-29) co th£ giai cac dang bai toan 
khdi dong ma khemg cin phai ve ho dac tfnh nhir tren hinh 3-6. 


* Vi du 3-2 : Cho dong ccf kich tir song song 25kW, 220V, 420vg/ph, 
120A, R u = 0,08. Khdi dOng bang hai ca'p dien trd phu vdi t£n suit 1 lan/lea, 
lam viec ba ca, momen can quy ddi v6 true ddng ccr (ca trong thdi gian khdi 
d6ng) M c * 410N.m. Hay xac dinh cac cip dien trd phu. 

Gidi : Trirdc hgt, ta xac dinh cac sd lieu c£n thie't cua dOng co : 

Dien trd dinh mure : R dm = U dm /l dm = 220V/120A = 1,830 
Didn trd ph&i dng : R* = R u *. R dm = 0,08.1,83 = 0,146Q 
Tdc dd goc dinh mute : to dm = n dm /9,55=420/9,55 = 44 rad/s 
Tir thOng cua dOng co va he s 6 K cua no : 

K«K Jm =-- d;n ~ Ru ' ldm = 220-0J46.120 ^ ^ 

“dm 44 


Dong dien phu tai : I c = M c /KO dm = 410/4,6 = 89A * 0,74I dm 

Vdi tin suit khdi dOng it, dong dien va momen phu tai nho hon djnh mure, 
nen ta coi trudng hop nay thude loai khdi dOng binh thurdng vdi sd cip khdi 
ddng cho trirdc m = 2, dung bieu thurc (3-28), chon trirdc gti tri I 2 : 

I 2 * l,II e « 98A 
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Ta tfnh duac bdi s6' dong dien khai dong: 


X = -r.,1 ILi2L = 2+1 - =^0 _ 

VR u I 2 \l 0,146*98 


= 2,5 


Ki£m nghiem lai gia tri dong dien Ij : 

I, = X.I 2 = 2,5.98 = 245A*2I dm 

tha'p ban gia tri cho phep, nghia la so lieu da tfnh la hop ly. 

Theo (3-27) ta xac dinh duac cac cap dien tro tdng v6\ hai dudng dac tfnh 
nhan tao : 


Rati = ^ = 2,5.0,146 = 0,365Q 

Rut2 = *R*ti = 2,5.0,365 = 0,9120 
va cac doan dien tro phu se la : 

Rn = Run - K = 0,365 - 0,146 = 0,219Q 

Rf2= R«2- Rfi ‘ Rir = 0,912 - 0,219 - 0,146 = 0.547Q 


c) Xac dinh dien tro phu khoi dong dong co kich tit noi tiep 

Viec diiu chinh dong dien va momen cua dOng co kfch tir ntfi ti£p cung 
tuong tu nhu a ddng c a kfch tir song song, chi khac la cac dac tfnh co cua no 
phi tuy£n. tfnh toan ngudi ta tuyen tfnh hoa cac dac tfnh co tu nhien va 
nhan tao biln trb trong vting khdi d6ng va dira chting v£ dang ho dac tfnh khoi 
dpng gitfng nhu hinh 3-6. 

So do ndi dien trd phu 3 c^p ve tren hinh 3-7, viec xfiy dung ho dac tfnh 
khoi dong tien hanh theo trinh tu sau : 

- Dua vao th6ng so cua d6ng co va d|c tfnh van nang, dung dac tfnh co 
dien tu nhien (xem chuong II), ta duac dudng tu nhien.(TN). 

- Chon I, < (2-i-2,5)I dm va tfnh dien trd t6ng cua mach dien R t = R d + R f , 
de dam bao khoi dOng vdr I = I, khi 0 ) = 0 (di&n h): 

p _ ^dm 


- Chon gia tri I 2 > (1,1+1 t 3)I c , tir I 2 d6ng len dac tfnh tu nhien (di&n a 
hinh 3-7) ta duac co a , dua vao co a ta tfnh duac ttfc d6 tren dac tfnh nhan tao R { 
ung vdi cung dong dien 1 2 (die’m g): 


# 


co„ 


= (0.. 


^dm ~ *2 R t 

u dm =l 2 Rd 
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Ke dudng dong 1, len dac tinh 
ttr nhidn dugc diem b, nd'i gh, ab 
dugc giao diem A. Cac dudng Aab 
va Agh la dirdng tuyen tinh hoa 
trong doan khdi dong cua dac tinh 
tu nhien va dac tinh nhan tao thap 

nhat. a) R 

Nguoi ta da chiJng minh dirge 
ding A la di£m hoi tu cua ta't ca 
cac dirdng tuyen tinh hoa cua cic 
dac tinh nhan tao bie'n trd. Vi v£y, 
ta tien hanh ve cac dudng dac tinh 
nay xuat phat tur A (thay cho xua't 
phat tir co 0 tren hinh 3-6), va nhan 
dugc ho dac tinh nhir tren hlnh 3- 
7. Tift nhien, khi dong doan cu<5i 
cung tur c sang b cung doi hoi 
diem b phai nam dung tren giao 
diem cua dirdng dong I t va dac 
tinh ttr nhien da co. N6u khong b ) 

dat, ta phai chon lai I, hoac I 2 va Hinh 3 - 7. Sa do nguyen iy (a) va ede dac tinh khdi 
tien hanh lai td dAu. dong {b) cua dong co mot chieu kith tit noi tiep 

- Cud'i ciing ta xic dinh dugc cac doan dien trd phu : 

Dien trd phu tdng : R fl = R, - R d ; 

Trong d6 : R d - dien trd cua dong co (da cho trude) 

R d = R u + R ck 

= Urfm/I] - gia tri dien trd t6ng da xac djnh d tren. 

Cac doan dien trd phu : 




R ''-S R » : R "-S R « = R »'ffi R » 


3.3.2. Oieu khien b&ng tir thong kich thich 

Nhu da neu trong chuong hai, khi thay doi tur thong, tdc dd ddng co $e 
thay d6i g£n nhu theo ty le nghich, con dong dien ngan mach khdng ddi. Vi 
v|y phuong ph£p dieu khidn niy chi dugc trng dung di di£u chinh tdc do. 

So do nguyen If cua he d\iu khien bang tur thdng dugc ve tr6n hinh 3-8a,b, 
trong do dong kich td I k , va tir thdng <D co th£ thay doi nhd bien trd R^ hoac 
nhd bd ngudn kich tur c6 didn ip U kt thay ddi. Cac dac tmh^co tu nhien va 
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nhan tao duoc ve tren hinh 3-8c, trong do dac tfnh tir nhien c6 0 = 6 vi tri 

thap nhat. C£c dac tfnh dilu chinh dlu ling vdi cac tir th6ng co vi tri 

cao hon. 

Phuong trinh dac tfnh co da trinh bay trong chuong II: 


0 ) = 


UdDL 

K0> 


(KO ) 2 


M 


(3-30) 


Trong do : 

<o 0 = U dm /K<D - ty l£ nghich vcfi tur thong : <D cang giam, co 0 cang tang. 

po = (KO) 2 /R a - ty 1 1 vdi binh phuong cua tir th6ng : <D cang giam, 
P<p cang giam v a d6 sut toe Ao cang Idn. 



'V . c) 


b) 

Hinh 3 - S. So do nguyen ly (a,h) va cac dac tinh co (lieu chinh bfing n'( thong cua 

dong cO dien mot chicu 

Thuc te cac dac tfnh nay chi ton tai trong vung phu lai tir 0 <2M dm . CJ dc 
khi tir thong giam, to 0 se tang nhieu lion so vdri ph^n tang cua dd sut tdc Aco vi 
k£t qua la t6c do dong co tang 16n. <5 vung phu tai 16n, d6 sut toe co th£ tanj 
nhieu hon, nftn toe do co ihi lai giam khi ta giam til th6ng. Tuy nhien viinj 
nay ft gap trong thuc te. 

Phuong phap di£u chinh toe do b&ng each giam tir th6ng thich hop vdi ca< 
may san xu£t co dac tfnh co loai may ti£n ( M c = 1/co), vi momen tai cho phe| 
cua d6ng co cung phu thuoc t6c d6 theo quy luat do. Thuc v£y, momen tai ch< 
phep cua dOng co la : 

M, cp = K<t>I dm (3-31) 

Trong do : 

O - dai luong bitfn doi. Ta co ihi tim duoc bieu thtic cua n< 
nhd phuong trinh c&n bang di£n ap mach ph£n irng : 
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(3-32) 


U dm = E+ I,R U * E = K<Dco 


Do do : KO 



co 


GO 


Thay (3-32) vao (3-31) ta duoc phuang trinh dac tinh momen tai cho phep 
cua dong ca khi di£u chinh tir thOng : 

M, = UdmIjm 
tcp co 

h °ac Pt.cp = M tcp o) = U dm I dm = const 

Nhir vay phirong phap nay co momen tai cho 
phep cua dong co giam khi tdc d6 tang (xem 
hinh 3-9), con cong su&'t cho phep thi khOng ddi. 

Dai dieu chinh cua phuang phap nay bi han 
chd ca phia o> max va ph(a a> mjn . TOc do thftp nha't 
bi giai han bai dac tinh co tu nhien (co min = 
co dm ), con tdc do cao nha't bi han chd bdi do ben 
co khi va di£u kien chuydn mach tr6n cd gop 
cua dong ca. Ddi vdi cac dong co thong dung, 
co max « (1,5+2)co dm . Do do dai dieu chinh D<2. 

Cac dong ca chd tao dac biet co thd co D = 3+6 
nhirng ki'ch thirdc to va gia thanh ddt. 

Do chinh xac duy tri tdc do dat cua phuang phap n£y cung khOng cao vi do 
cdng cua cac dac tinh ca didu chinh giam ty 16 vdi blnh phuarig cua tir thOng. 

Tuy nhien, no cung co uu didm vd dO tinh didu chinh, co the dd dang dieu 
chinh tdc dO vO c&p, nhcr phdn tur didu chinh dat 6 mach kich tir, co cOng sua't 
nho (chi bang khoang 2+5% cOng sua't dinh mftc cua dOng ca). 

Trong cac he truydn dOng hien dai, sir dung sa dd 3-8b, kdt hap phuang 
phap didu chinh tir dOng ngudi ta cai thidn duac do chinh xdc didu chinh, con 
dai didu chinh thi khOng mo rOng them duac. 


(3-33) 

(3-34) 



Hinh 3-9. Dac tinh momen tai 
cho phep cua dong co mot chieu 
khi dieu chinh tit thong 


3.3.3. Dieu khien bang dien ap phln umg 

Khi gift tir thOng khOng doi O = O dm , khOng ndi dien trd phu R fir , ta co thd 
di6u chinh cac thOng so I, M, co cua dOng ca mOt each rife hidu qua bang each 
thay ddi dien ap phdn umg U^. Dd tao ra dien ap U u , nguai ta sir dung cac bO 
nguon “Thiet bi bidn ddi didu khidn” lam chftc nang bidn ddi dien nang xoay 
chieu thanh mot chidu va didu chinh sdd E b cua no theo tin hieu didu khidn 
U dk . Vf du : may phat dien mOt chieu kich tir dOc lap la mOt loai thidt bi bie'n 
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d6i, c6 sdd E f dilu chinh theo dien ap kfch tir ciia n6 (U kt ), hoac chinh luu 
dieu khifo co sdd E d thay ddi theo dien dp dieu khien dira vao mach tao xung 
md van (U dk ). So d6 nguytn ly va so d6 thay the' cua he duoc ve trCn hinh 3-10. 

Sau ddy ta set cac dug dung cua phuong phap nay de diiu chinh to'c do, d6ne 
aien va momen d6ng co. ’ 


a) Dieu chinh toe dd 

. Phuang trmh dac tfnh ca c6 the’ rut ra tur phirang trmh can b&ne dien ap 
cua mach dien hinh 3-i0b : 

E b - H = I u (R u +R b ) (3-35) 

Trong do : E b - sdd cua bo bie'n odi, phu thude dien ap didu 
khien : E b = f(U dk ) 

E - sdd cua dOng co : E = K<X> dm ro 

R b - dien tro trong cua be bien ddi, thufrng co gia trj dang ke, 
hoac x£p xi vdi dien tro phan ting dOng co (R b «R u ) 

Tir do ta co : 


co = - 


K<J> 


dm 


CO = ■ 


R, + R b 

K® Jm 

R.r + Rh 


KO 


dm (K<t> j ) 


I u = co 0 - Aco 

xyr M 
) 0 - — 

Pu 


(3-36) 

(3-37) 



a ) b) 

Hmh 3 -10. He dieu khien ddttg ca mdt chieu bdng dien dp phan ting 
a) Sa dS nguy&n ly ; b) Sa dd thay thf 

Khi thay ddi dien ap didu khidn U dk cua b6 bidn ddi, sdd E b thay ddi, din 
de'n sir thay ddi cua co 0 , con do cting d*c tmh co p u vi d6 sut ttfc Aco kh6ng 

hfnh 3^1 i qUd ^ d ^ C ^ d ‘ C Unh d ^ U ChinH d ^ng song song tren 

Cung tir do ta tha'y phuong phap dieu khidn nay co ctic chi tieu chit luone 
cao : 1,0 


- Trudc hit, he c6 kha nang diiu chinh triet dd, nghla la thay ddi duoc ca 
t6c dd kh6ng tai If tuong (khi M = 0). 
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- Dd cung cac dac tinh di6u chinh duoc 
giCr khCng d6i : 

Pu = (KO dm ) 2 /(R u +R b ) = const 
va khong bi giam khi dieu chinh s&u. ThCng 

thudng R b * R u nen (3 U » i p tn = const. Nhd 

do sai so tdc dd Aco khCng d6i va co gia tri 
nho ndn dd chinh x£c tirong dOi cao. 

- Dai dilu chinh tirong del rdng : Tdc - 
do cue dai tuong urng vdi didn ap dinh mure 
cua dCng co (E bmax « U dm ) ndn co max « to dm 



Hinh 3 - 11. Cdc dac tinh co dieu 
chinh khi dieu khien ddng ccfmdt 
chieu bting die it dp phdn ting 


(cung tirong tir nhu d phirong phap di!u khi^n bang didn trd phu R txl ) ; con tdc 
do cue ti^u o) min nho hon nhi£u so vdi phuong phap dung R tvf , do do dai didu 
chinh D = 0 ) max /co min kha rdng. 


- Phuong phap di£u khi£n ddng co bang didn ap ph£n ting cung dam bao 
dC tinh cao, co the di£u chinh vC cap va t6n hao nang luong it. 

Tren hinh 3-11 dua ra sir so sanh v& o) mjn cua phuong phap nay va o) min _ R 
cua phuong phap dung didn trd phu khi co ciing ydu c3u dam bao kha nang 
qua tai nhu nhau (ciing gia tri M cmax ). 

Bang each tuong tu nhu d muc 3.3.1, ta co the tim duoc bi£u thtre cua dai 
di£u chinh tdc do. Theo ydu c£u cua kha nang qua tai vdi K^ t = M cmax /M dm ta co : 

D = \ (3-38) 

iVq| 1 


Va theo ydu cdu v£ sai sd t6'c do cho phep s cp % : 

(Pu - l)s cp 


D : 


I — S 


(3-39) 


cp 


Vdi ddng co cho trong vf du 3-1, nd'u bd bidn ddi cung cd R b * = R u * = 
0,048, nghla la dd cting P u * = l/( R u * + R b *) = 10,4 thi khi co cung K ql = 2 
nhu d phuong phap dimg R fu d vi du 3-1, dai diiu chinh se la : 


D = 


10,4-1 

2-1 


= 9,4 


Ta tha'y, dai di£u chinh trong trudng hop nay ldn hon rat nhi£u so vdi dai 
di£u chinh d phuong phap dting R fir d vf du 3 -1 (D = 1,9). 
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Momen tai cho phep cua ddng co khi dieu chinh tdc dd duoc xlc dinh 
nhu sau: 


Mtcp - K<I Wdni - = const (3-40) 

Tucfng tu nhu 6 phuong phap diiu khi^n bang R fu va thfch hop vdi loai tai 
cln true. 

V6i nhurng chi tie u chit iuong ndu tren, phuong phap dieu khien blng dien 
ap phln ung duoc dinh gia tdt vl duoc su dung rdng rai trong thuc tl. 

b) Dieu chinh dong dien va momen 

\ eu cau dieu chinh dong dien va momen thudng duoc dat ra trong qua trinh 
khoi d&ng va tang tdc. Dong dien khdi dong (ngln mach) cua ddng co trong he 
duoc rut ra tir so d6 thay the hinh 3-10, va tuong ting la momen ngln mach : 


I = _Mh 

° m R.r +Rv 


va M nm =KO Jrn — b _ (3-41) 


Nhu vly, bang clch thay ddi dien ap diiu khi^n cua bd bie'n ddi U dk , ta co 
cac gia tri cua E b theo y£u clu cua dong dien hoac momen khoi dOng, 

Gia sir co mdt bd ngudn didu chinh E b co cap, thi gia tri cln thie't ban dlu 
de khoi dong ddng co se la : 


E b] = (R tf +R b )I cp (3-42) 

Trong do : I cp = (2-5-2,5)1^ - dong dien cho phep cua ddng co. 

Ddng co se duoc khoi ddng theo dac tinh 1 (hinh 3-12a) vdi toe dd tang 
din, sdd E tang din va dong dien giam din. Khi dong dien giam den gia tri 
I, = I 2 ( vdi I 2 > I c ) ta chuyen ddi ngudn sang gil tri E b2 (clp dien ap thti hai) 
va jie'p tuc tang tdc theo dudng die tfnh 2 ... 

Gia tri trung binh cua ddng dien va momen khdi ddng tang tdc se la : 


T -h + h 

Itb ”“T™ 


vl 


M tb = 


Mj + M 2 

2 


Cac gia tri trung binh cua momen vl dong dien se quye't dinh gia td'c va 
thdi gian khdi ddng cua ddng co. 

Vi6c di£u chinh dong dien va momen md ta tren dly la dilu chinh thd va 
thuc te' khdng duoc su dung. Ngudi ta thuemg dhng phuong phap di^u chinh tu 
d^ng, blng each cho thdng sd' didu chinh U dk (va E b ) bieh ddi lien tuc (vd clp), 
luc do cac die tinh 1,2,... sat lien nhau, va di&n lam viec cua ddng co se di 
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chuy&i tren mot dudng thing vdi mot d6 chinh xac duy tri dong dien dat ban 
dau (l u = I cp ) nao d6 (ducmg 1 - hinh 3-12b), hoac co thi duy tri tuyet doi = 
I cp = c ^nst theo ducmg thing dting (dudng 2 - hinh 3-12b). 



a) 



Hinh 3 - 12. Dien chinh dong dien va monien nut dong co mot chichi 
bong each (hay doi dien dp phdn ifng 

a) Dien chinh(E h ) c6 cap ; b) Dien chinh vn cup. 


3.4. CAC PHITONG PHAP Dl£lJ KHIEN D0NG CO 

KHONG DONG B0 

Nhu da n6u trong chucrng II, co tha dieu khi^n dOng co khOng dong bC 
bing each tac d6ng vao mot trong cac thong s6 : dien trd mach roto R 2 , dien 
ap stato U„ dien trd va dien khang stato Rj hoac X,, tin so dong dien stato f. 
Ngoai ra, ngudi ta con sir dung so d6 dac biet - so do ting - d£ dieu khi£n 
dong co nay thong qua vi£c di&u chinh c6ng suit truot trong mach roto. Ta se 
lin Iircrt khao sat cac phirong phap do. 

3.4.1. Dieu khien bing dien trd phu trong mach roto R f 

Co the neu mOt nhan xet tdng quat ring : phucmg phap di£u khi£n dong co 
khong d6ng bo roto day quan bing dien trd phu mach roto hoan toan tuomg 
dong vdi phucmg phap diiu khien d6ng co m6t chidu kfch tir doc lap bing dien 
tro? phu mach phan umg, ca dang so d6 ndi day, ho dac tinh, cac chi lieu 
chat luong va ting dung. 

a) So do nguyen ly cua mOt he dieu khi&i 2 cip di£n trd phu va ho dac 
*tmh co duoc neu tren hinh 3-13. Theo ke't qua phan tich trong chuong II khi R f 
thay ddi ta co : 
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Momen tori han cua d6ng co 
Do truat tcfi han : 

Toe do kh6ng tai If ttrcmg: 


x, 3Uf 

M th % -—— = const 


b th 


,h ~2co 0 X n 

= R 2 , 


r 2 . _• 


X 

nm 

2nf 


(3-43 


j 

Trong do : R 2t = R 2 +R f - difin trd t6ng trong mach roto. 



dirctng dac tinh dang xet v6i 


Hinh 3 -13. Dieu khien ddng ccf khdng ddng bd rote 
day quan bang dien trdphu trong mach roto 
a) So do uguyen ly ; b) Ho dac link ccf 

Luc d6, dac ti'nh co cua dong co khOng ddng bo khi R, = var hoan toa 
trung hop vdi ho dac tinh co cua ddng co mOt chidu kich tir dOc lap khi did 
chmh R fu (xem hinh 3-3), vdi do ciing cua cac dac tinh co nhan tao : 

Pr =' 


_M dm 


hoac 


®()S C ' s c R * t (3_45) 

Khi tang dien trer phu R f> do ciing dac tinh co p R giam, do do didu chi: 
dtroc toe dd lam vide va momen ngan mach cua dOng co, 

b) Di4u chink toe do 


Do d6 cung cua cac dac tinh dieu chinh tha'p, n6n sai s6' to'c do Ion. momen 
qua tai nho va dai dieu chinh thuefng khOng vuot qua 2:1 (tuong ttr vi du 3-1). 

Dac tinh momen tdi cho phep M, cp = f(m) cua phirong phap dieu chinh tO'c 
do nay co thd xac dinh tCr bidu thirc (2-57) khi thay I 2 = l 2Jm : 

M - 3I 2dm R 2 
iV 1 t.cp- 

r . o 
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Trong do, dien trd R 2 va dp trirot s ty le vdi nhau : R 2 /s = const, do do : 


r 



Aj|dm 

w n 




= const 


(3-46) 


Nhu v|y dac ti'nh nay cting tuong tu nhir cua d6ng co mpt chi^u khi dieu 
khi^n bang dien trd phu ph£n ting (xem biiu thdfc 3-16), nghla D phuong phap 
dieu chinh dang xet se thfch hop vdi loai phu tai cin true (M c = const). 

B^i tang chat lirong di£u chinh toe dp, ngudi ta da su dung loai biPn trd 
xung - mpt loai bi£n trd tu dpng co th 6 diPu khi^n nhd khoS dong cat bang 
linh kien dien tur. So d6 ting dung dupe trinh bay trong chuong IV. Tuy nhien 
so dd goc nhu tren hinh 3-13 van dupe ting dung de diPu khi^n cac dpng co 
roto day qu£n. 

c) khdi dong dong co roto day qudn bang dien trd phu trong tnach roto 

So do n<5i dien trd khdi dpng cho 
dong ca kh6ng ddng bp roto day qu£n da 
trinh bay Iran hinh 3-13a vdi hai ca'p dien 
trd phu va hai bp tiPp diPm dong cat Kj, 

K 2 . Dien bien cua qua trinh tang tPc va 
trinh tu loai cat loai cac doan dien trd phu 
cung tucfng tu nhu da m6 ta dPi vdi dpng 
co dien mpt chi^u. Tuy nhien, vi dac tmh 
co trong trudng hop nay la dudng cong 
nen viec dung ho dac tmh khdi dpng dupe 
tuyd'n ti'nh hoa theo trinh tu sau : 

- Trutic het dung dac tmh co tu nhien 
(TN) cua dpng co theo cic sP lieu catalo (xem chuong II) 

- Chon cac gia tri momen gidi han : Mj £ 0,85M lh ; M 2 > (U1,3)M C ; dat 
2 dudng dong thing dting qua Mj, M 2 . 

- TuyPn ti'nh hoti dac tinh tu nhien trong virng M. f M 2 bang ctich nPi eg, 
ta dupe diem A tren dudng ddng ngang qua o 0 . Do la diim dPng quy cua ede 
dudng tuyPn tfnh hoa cua ho dac tinh khdi d6ng. 

- NPi Aa - ta co dac tfnh khdi dpng thti nha't, va tie'p tuc nhu dpi vdi dpng 
co mpt chi£u, ta dupe ho dac tmh tren hinh 3-14. 

- Cac doan sut tPc oe, oc, oa tuong ting vdi cac dp trupt tren cac dudng 
dac tfnh co, se ty le vdi dien trd tdng trong mach roto, do dd ta co : 



Hinh 3 - 24. Ho dac tinh khdi dong 
bang dien tra phu mach roto 


Rfi R 2 

oe 


Rfi = —-R 


oe 


(3-47) 
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3.4.2. Dieu khien bang dien Sp stato 

Ket qua phAn ti'ch cf chuong hai cho tha'y sir anh hucmg cua dien Ap stato 
Uj den cac thong so dAu ra cua dong co nhir dong dien I 2 , momen, t6'c d6 
va dang cua cac dAc tinh ca dilu chinh. 

Tir cac bi£u thurc (2-51) +(2-60) ta th£y dong dien d6ng co phu thu6c ty le 
vdi dien ap Uj* momen ty le v6i binh phucmg cua con d6 truot tdfi han 
kh6ng thay doi khi di6u chinh dien ap : 

Dong dien ngAn mach : I nm u= l nm .U,* 

Momen ngAn mach (kh6i d6ng) : M nm>u = M nm U[ 2 

Momen tdi han: M lh-U = M. h U^ 2 

D6 truot toi han : S lb = const 

Trong do : U, = U,/U dm - Gia tri tuong 66i cua dien Ap stato. 

*nrn * M nm , M lb : la cac th6ng s 6 tuong ung vdi cac dac tinh 
tu nhien cua dOng co. 

Nhir vay» n£u sir dung t>6 ngu6n co dien ap ra thay d6i U, = var cung c£p 
cho stato dong co theo so d6 khai quAt hinh 3-15a ta se di£u chinh duoc dong 
dien, momen va t<5c do ddng co. Dang cac dAc tinh dieu chinh ve 6 hinh 3- 
15b,c. Tuy nhien, viec ting dung phuong phap di£u khien nay cho ddng co roto 
I6ng soc va ddng co roto day quan co khac nhau. 





b) c) 


Hinh 3 - 15. Dieu khien ddng ccf khdng dong bo bang dien ap stato 
a) Scrd6 nguytn ty ; b) Ho dac tinh ca khi R 0 = 0 (dong ca long soc), 
c) Ho dac tinh ca khi R/ f * 0 (ddng ca roto day quan) 
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a) Ddi v&i dong co roto long sdc 

Do dp trugt tdi han nho, nen ph£n tac dung (doan c6ng tac) tr£n cac dac 
tmh diiu chinh ngln, hieu qua diiu chinh l6c dp kh6ng cao (xem hinh 3-15b), 
vi v&y phirang phap nay thudng dupe ting dung di diPu chinh momen va dong 
dipn khoi dpng. 

* Vi du 3-3. Cho mpt d6ng co kh6ng d6ng bp I6ng soc 100kW, 380V, 
1470vg/ph, X ~ M th /M dm = 2,3 ; K M = M nm /M dm = 1,2 ; keo may bdm niroc co 
momen can tlnh khi « - 0 \k M co = 312Nm. Hay xac dinh gia tri dien ap stato 
nho nh&'t Uj mjn d£ khoi dpng may 6m va an tokn. 

Gidi ; Momen djnh mure cua d6ng co : 


Mdm 


Pdm-iQQQ 

^dm 


100.1000 

1470/9,55 


= 649N.m 


Momen can tlnh cua m£y bom khi co =0 tfnh theo don vi tuong ddi : 

M co * = MJM 6:n = 312/649 = 0,48 

DS khoi dong dupe may va khdi dpng 6m, ta chon M kd = M nmU > M ct) , cu 

th £ : 


Him. u = M kd = 1,1 M co , turc M kd = 1,1 M co * = 0,53 


Theo (3-48) gia tri dipn ap stato nho nhlt edn d£ khoi dpng dpng co la : 

u; 


M 


' l.min 


nm.U 


M 


nm.U 


/M 


dm 


M r 


M nm /M 


dm 




= 0,66 


hoac U] min = 0,66.380 = 252 V (dipn ap day). 

Chu y, thuc t€ dipn ap khoi dpng se tang tir U lmin ddn U dm qua 2^3 cap 
trung gian. 


b) Ddi v&i dong co roto ddy qud'n 

Ngirdi ta thudng dua them mpt bp dipn tro c 6 dinh R 0 vao ba pha roto 
(nhu hinh 3-15a) d£ lam tang dp trupt tdi ban. Khi d6 d&c tfnh co gicri han cao 
nhat se la dudng dtgh trfcn hinh 3-15c ting vPi U dm va co R 0 . Cac dac tfnh 
giam ap khac (U M , U 12 ) diu dupe keo dai doan dac tfnh cPng tac, nhP d6 m6 
rpng dupe vimg di£u chinh (ca t6c dp va momen tai). NhP do phuong phap nay 
con co the ling dung d£ dieu chinh tdc dp. 


QS 


Momen tai cho ph6p M txp cua dOng co khi diiu chinh t<5c do dirge x£c 
dinh theo dinh nghla cua no, bang c£ch thay I 2 = I 2dm vao (2-57) : 



3I 2dm R 2 


1 = A 
s s 


(3-49) 


3i R 

(vdi A = —la hang s d), nghla la M l tp ty le nghich v6i de> truot. Dac tfnh 

Mi cp = f(s) cung chfnh la M, cp = f(<o) duroc ve tr^n hinh 3-16 va la du6ng eong 
phii hop vcti tai quat gio hoac cac tai co M c la ham tang theo tdc do. 



Hinh 3-16. Dac tinh momen tai cho 
phep M txp - f( 0 )) cua phuang phap dieu 
khien dong co khdng dong bo bdng dien 
dp U,va pham vi dieu chinh toe do khi tai 
quat gio 


Neu sir dung phuong phap nay cho dong co keo cac may co M c la ham 
tang cua toe do, thi dai dieu chinh dugc md rong dang ki. Hinh 3-16 k€\ hop 
minh hoa cho dieu do : vdi dac tfnh co cua may san xua't dang quat gio M c (o>) 
nhu tren hinh ve, khi thay doi dien ap stato tir U lmhl den U dm , ta se diSu chinh 
dugc toe d6 d6ng co tir co min d£n co max . 


3.4.3. Han che d6ng dien v£ momen khdi dong blmg dien tref va 
dien khang phu mach stato 


V<! nguyen ly, di£n trd 
phu R t] va dien kh&ng phu 
Xf| diu co anh hixdng den 
dSc tinh co cua d6ng co 
khdng ddng b6. Tuy nhien 
do han ch& cua dang dac 
tfnh (hinh 2-29) va cac chi 
tieu chat luong th&'p nen 
phuong phap diiu khi&i 
b4ng dien trd phu va dien 
khdng phu mach stato ft 



a > b) c) 

Hinh 3-17. Cac so dd noi dien trd - dien khdng phu de 
khdi ddng ddng co long soc 


dugc sir dung di diiu chinh t6'c dd. Ngugc lai, no to ra c6 hieu qua t6't va don 
gian ddi vdi muc di'ch han che' dong dien va momen khoi d6ng. 
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Phirong phap nay thudng dugc tfng dung cho dong co roto Jong soc. 

So d6 noi cac phdn tur R fl va X f] doi xting va khOng doi xung dirge trinh 
bay tren hinh 3-17. Cac so do ddi xirng (hinh 3-17a,b) cho phep giam dong 
di^n khcri d6ng va momen khdi d6ng, trong do mtfc 66 giam dong dien it hon 
so vdi mtic d6 giam momen. So 66 ntfi dien trd phu m6t pha (hinh 3-17c) chi 
co tac dung giam dirge momen khdi ddng, con dong dien khdi dong M\i nhir 
kh6ng giam. Tuy v£y thuc t£ co nhi^u trudng'hgp van phai dung so do nay neu 
hai pha cbn lai co sir dung vao muc dich khac. So d6 dung dien khang phu 
thtrong dung cho cac dong co cao ap vi viec each dien cao ap cho dien khang 
de thuc hien hon so vdi dien trd. Sau day ta tim bieu thtfc xac dinh R n , X n 
cua cac so do ddi xting. 

Trj s 6 cua dien trd phu R f] ho&c dien khang phu Xfj dirge tfnh toan dua 
vao yeu ciu cua he s6' giam dong dien khdi d6ng a : 

o _ hd 
a- — 

. nirj 


hoac he so giam momen khdi ddng p : p = ^ kd 

M nm 

Trong do : 


M kd - cac gia tri yeu c£u cua dong dien va momen khdi dOng. 

hm> M nm - dong dien ngan mach va momen nglinmach tir nhien 
cua dong co. 


Vi momen ty le vdi binh 
nhfi't, nen : 

p = a 2 (3-50) 

Gia.su da bie't tdng trd 
ngdn mach cua dOng co Z nm 
, muon giam dong dien khdi 
ddng vdi he s 6 a, thi tdng 
trd khdi ddng phai bang : 


phuong cua dien ap, con dong dien ty le bac 



Z 


kj “ 



Hinh 3-18. Tam gidc tSng tro 


Hay bi^u thi tam giac tdng tro nhir tr6n hinh 3-18 cho truemg hop dung 
Rfl v a truing hop dung X fl , tur do riit ra : 



(3-51) 


7-GT.TDfirgBien 
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Xfi =. 


n / __ Y 

'nm A nm 


(3-52) 


Neu cho trirofc yeu c^u ve he s 6 p, thl theo (3-50) ta c 6 : 


7 l 

[ ^nm __ y 2 _ d 

.. A nm A mn 
r 


(3-53) 


Y — fenr ii p2 v 

W p *Sim A nm 


(3-54) 


*Vi du 3-4 : Xac dinh gia tri dien tro phu 3 pha stato 66 han che dong 
dien klioi dOng cua dong c a I 6 ng soc xudng con I k<t = 3I dm . Cho biet : d&ng co 
40kW, 1500vg/ph ; 380/220V ; l dm = 87,3A ; I nm = 6 I dm ; cos(p dm = 0.82 ; 
cos<|> nm =0,58. 

Giai : Co the tfnh g3n dung tdng trd, dien tro va dien khang ng£n mach 
cua d 6 ng co long soc nhu sau : 

Z = = - ~ q 42 Q 

nm I nm 6.87,3 

R nm = Z coscp, im = 0 42.0,58 = 0,243 0 
x„ m = x/zL-RL = Vo,42 2 -0,243 2 = 0,3420 


He so giam dong khcri dong : a = 


^kd _ 3Tj m 

^nm 6I dm 


Vay di£n tror phu ba pha dirac x£c dinh theo (3-51) : 


*fj=< 


-X^ -R nm =- 


-0,342 2 -0,243 = 0,5240 


3.4.4. Dieu khien dong cd khong dong bo being tan so 

Phuong phap di 6 u khien t £n stf da dira Iai cho d 6 ng co khong dong b 6 kha 
nang dieu chinh cac thong s6 d3u ra vuot troi, dat d€n mure do Uiong dirong 
nhu d 6 ng co dien mot chi^u kich tir d 6 c l|p khi diiu khi£n bang di£n ap phan 
ting, nhd do cac he truyen d 6 ng khfing dong b 6 co di£u uhien t£n s 6 da duoc 
tfng dung r 6 ng rai. 

Phuong phap nay cho phep di£u chinh ca momen va t 6 c do v 6 i chtft lirong 
cao. So d 6 khai quat cua h£ (hinh 3-19) bao g 6 m bo nguon BT co kha nang 
di£u chinh tdn so va dien ap hoiSc dong di 6 n, cap cho stato cua d 6 ng co D va 
mdt khoi dieu khi£n DK dung de xu If cac tin hifu dieu khi^n he thong. 
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He bien tdn - dong ca khong dong bo 
BT - D co duqc su hoan thien ve If thuye't 
cung nhu thtfc lien nhir ngay nay mot phin 
ldn la nhd sir phat trien manh cua ky thuat 
dien tu cong suat va ky thuat tfnh toan. 

Nhd do nguofi ta tao ra dirac cac bd nguon 
BT vdi Xin s 6 ra fj bien doi tuy y va dien ap 
ra U| hoac dong dien ra I, thay doi theo 
cac quy luat y£u c3u. Khdi dieu khien DK 
co kha nang tfnh toan, chuyCn d6i tir he 
phudng trinh nay sang he phuang trinh 
khac M xir iy tin hieu dat U d va cac tin 
hieu phan hoi U ph2 . ••• thanh hai tin 

hieu ca ban de dieu khien tan so (U df ) va 
dieu khi£n duy tri tir thdng ddng ca (U dtt >). Sa d6 khai quat hinh 3-19 cung cho 
ta thdy da phan he BT-D la he tir ddng vong km, chi mdt so ft co luftt dieu 
khien dan gian dat trirdc la he dieu khie'n vong ha. Trudc het, can hieu dirac 
c£u tao cua b6 bien tdn. 

a) Bo bien tan 

Ngay nay, cac loai bien iin dung may dien quay h£u nhir khong dirac su 
dung, ma ngudi ta chi dung cac loai bien tan co van ban dan. Chute nang cua 
b6 bien t£n la bien d6i t&n so va dien ap ludi tao ra = var va U ( = var de cap 
vao stato ddng ca. Ne'u hai dai luemg do (f, va U() co kha nang bien doi dOc 
lap vdi nhau thi cang t6t. Trudc day thinh thoang ta con gap loai bie'n tan true 
*ti6p vdi t^n so ra ducrc diiu chinh nhay ca'p va nho han tan s6' ludi dien (f^ < 
fj). Hien nay, chu y£u ngudi ta dung loai “bien tan co khdu trung gian mot 
chi<?u\ Cau tao cua n6 g6m 3 khau chfnh : Khau chinh luu (dieu khien hoac 
kh6ng dieu khi&i) CL, khau loc (dung tfnh hoac cam tfnh) va khau nghich luu 
(difn ap hoac dong di6n) NL. So d6 khdi cua no nhu tr£n hinh 3-20. 


U, f, 
const const 



Hinh 3 - 19. So do khai quat he BT - D 



Hinh 3 - 20. So do khdi cua bd bien tan co khdu {rung gian mot chieu 
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- Khau chink luu co chuc nang bi£n dien xoay chi£u (tir lutii dien U| = 
const va f, = const) thanh dien m6t chi£u co dien ap U d (diSu chinh hoac 
khdng dieu chinh). No diroc thi£t lap nhd cac van tiristo, hoac diot. Cung cti 
the su dung bo Mm xung gdm chinh liru diot va khod Mm tiristo. Y6u Mu di6u 
chinh dien ap JJ l tren stato dong co cung cd thi diroc thuc hien nhd su thay 
dOi U d cua khau chinh luu. 

- Khau nghich luu lam nhiem vu bie'n dien mot chieu U d (va I d ) thanh dien 
xoay chieu 3 pha co tan so thay dbi theo yeu clu cl'p vao stato dOng co. 
Trong nhieu truOng hop, khau nghich luu d6ng thdi thuc hien ca viec thay ddi 
dien ap ra U,, ma khong cln nhd d£n khau chinh luu (khi d6 dung chinh luu 
khSng dieu khi^n). Tuy theo su thudn lien thuc hien lu|t dilu khi^n dOng co, 
ta co the dung nghich luu nguon dp hoac nghich luu nguon dong. 

- Khau loc co tac dung lam giam dap mach cua dien ap U d va dong dien I d 
sau chinh luu. Neu dung nghich luu ap thi khau loc c6 tu 16n (de giO dien ap 
U d = const), con ne'u dung nghich luu dong thi khau loc cd cuOn cam L Ion di 
giu I d = const. 

b) Cac ludt (cdc nguyen ly) dieu khien tan so 

Dac dielm lam viec ciia dong co khong d6ng bO la khi ndi n6 vao ngu6n 
dien ap U d ^ va tin s 6 f dra thi tir thOng la <P dm va mach tir a vlo trang thSi bat 
dau bao hoa. Nhu vay mach tir da phat huy lift cOng su*, vl dong co lam viec 

o Che' do toi uu. Sdd cua cuOn dly stato E, ty le vdi tir thOng <D, va tin s6' f, 
theo bieu thtic ; 

E] =K 6 ,f, =u,-i,z, (3-55) 

Khi dieu khign dOng co bang each thay d6i tin sd f, thi til thOng co the bi 
thay dOi va dOng co khong dam bao duoc che' do ttfi uu noi tren. Vi vay ngucri 
ta dat ra vln de tun ki£m cdc luAt dilu khie’n sao cho khi f, thay d6i, tit thOng 
dOng co vln giu duoc gia tri <t> = <D dm . N6 co the' la tir thOng cua stato O, hoac 
tir thOng cua roto <J> 2 hoac til thOng t6ng cua mach til hoi 

Co mdt sd luat di£u khie’n sau day : 

- LuM U/f khdng dtfi: Uj/f, = const 

Tir (3-55) ne'u bo qua sut a P tren tdng trd stato Z,, ta co E, » U,, do do : 

. __ Ut 

(3-56) 
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Nhir viy, de gij? 4>, =<D ldm = const, khi diiu chinh tin s6 f,, ta phai thay 
d6i U, mot each ty ie : 

U r =-^ !!! -f 1 hoac U’ =f* (3-57) 

'dm 

Luat (3-57) rat dan gian, co the' thirc hien di£u khien vong ho, bang each 
l*y tin hieu dat tin so U df lam chu dao, suy ra tin hieu dat dien ap U du qua 

d ^ cung di ^ u chinh ta ' n sd v * dien ap ra cua bo bien tS'n, nhur so do 
hinn 3-2la. 



Vi II thuyA, khi diiu khien theo luit (3-57). co s f, va M lh = U, 2 /f, 2 = 

const, nghTa la momen tai han khong d6i va ta co ho dac tinh co tren hinh 
3-21b, (cac dirbng net dut). 

Tuy nhien, 6 cac cip tin s6 nho (co duai KM5Hz) thi anh hiring cua sut 
ap tren dien trd R ( dang ke lam cho dien ap Uj bj giam nhiiu han gia tri ty le 
d (3-57), do do M lh giam nhiiu (xem hinh 3-21 b cic dudng nfit lien). 

Vi vay, ngtrdi ta tinh toan b6 sung U, a nhfmg tin s6 thap theo nhung 
c6ng thirc tinh to£n mach dien. 

■ Luit he sd" qui tai khflng d& : X = M Ih /M c = const 

Luit U/f = const n6u tren vdi M th = const khi diiu chinh tCic do chi thich 

hop nhat vert phu tai c6 M c = const. N£u cin cu diiu kien ve su phu hop giua 

momen cho phep cua dOng co va momen can, thi quy Iuat X = const se uu viet 
han. Tir quan he : 


^ th ^A—d- vi const 

f| M c 

Udm U? 

^m^c.dra ^| 2 M C 


Ta co : 


-X- const 





Do do : 



hoac 



(3-58) 


Trong do : M c = f(co) - phu thu6c toe dd theo dac tfnh ca 
cua may san xuat. 

De ditlu khi6n bo bien tin theo luat n£y, ta cung Uy tin hieu dat tin so lam 
chu dao (U Jt ), k£t hop vdi ham s 6 M c = f(o>) ~ f(f,) 6i tao ra tin hieu dat di6n 
ap U du . Uu diem cua luat nay la momen tdi han M th thay doi phu hop vefi M c ; 
dang cac dac tinh co di6u chinh v6i cac loai dac tfnh ca cua may san xuat 
khac nhau se nhu tren hinh 3-22. 



a) b) c) 

Hinh 3 - 22. Due (ink ca cua he BT - D khi (lieu chinh theo luat X — const vefi cac loai 
phu.tdi khac nhau a ) M* = const ; b) M t * 5 l!o) ; c) M* = a) 2 


Chu y, a cac cip tin s 6 thip, di6n ap Uj cung se bi giam hon nhi£u so vcfi 
gia tri tfnh theo (3-58), do do M th cung bi giam tirang tu nhu 6 truemg hap sir 
dung luat U/f = const (xem dudng n6t durt tr6n hinh 3-22a) 

- Luat ddng dien khdng tai khdng doi: I 0 = const. 

Neu coi ddng dien kh6ng tai xap xi dong tir hoa (I tJ « 1^), thi giu' n6 khong 

ddi khi thay d6i t^n so cung co nghia duy tri tir th6ng tong <& M = const. Luat 
di£u khien nay cho phep tao ra duoc nhffng dac tfnh co g&n nhu thing va co 
momen tai han 1cm, nhung viec la'y tin hi6u di£u khi£n ty 16 vdi I t) hoac (vO'n 
la mot thanh phan trong dong dien stato Ij) la rtft kho khan. 

- Luft dieu khien ddng stato theo ham sd' ctia dd sut td'c : I, = f(Ato) 

Trong qua trinh bien d6i va tinh toan cac quan h6 di6n tir cua ddng co 
khdng dong bo ngudi ta da tim ra quan h6 sau : 
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(3-59) 


I, =^7\/i + (T2Aco) 2 

Trong do : 0 2 - tur thong cua roto 

L I2 - he so ho cam giOa cuon day stato va cu6n day roto 

T 2 = L 2 /R 2 - hang so thdi gian cua mach roto 

Aco = co 0 - o) :.dd sut toe hoac toe do trirot cua roto. 

Bleu thu-c trdn cho thay rang, neu giff 0 2 = 0 2dm = const thi I, phu thu6c 
vao Aco theo quan he nhu tren hinh 3-23a. 

Noi each khac, khi thay ddi tin so, neu ta Itfy tin hieu sut toe Aco de tao ra 
ham I, (Aco) dang hinh 3-23a r6i dieu khien bp bidn tin dam bao dong I, theo 
quy luat do thi tit thOng roto d> 2 se dupe giu khong d6i va bang dinh mire. 
Vtec duy tri d> 2dm = const cho phep dieu khi^n momcn d6ng cct chfnh xac va 
tao dupe cue dac tfnh dieu chinh tot. Hem nua, vidc.didu khi^n dong didn I, 
cung dupe thuc hien de dang, thbng qua bo bid'n tan co nghich luu dong, hoac 
dieu khtd'n gian tiep qua dai lirpng U, cua bp bien tan co nghich luu ap. 



Hinh 3.23. a) Quan hel,= f(Ao» khi gin <P, = 0 2<tm = const ; 
h) S(f do diiu khiin hi BT - D theo ludt l, - f(Aa>) 

Mpt scr d6 mtnh hoa cho luat I, = f(A<o) dupe gidi thidu trdn hinh 3-23. 6 
day, tu tin hieu dat o> d va tin hidu phan h6i co ta lay dupe tin hidu Aco. Sur dung bp 
tao ham dang nhu hinh 3-23a thi tflr Ato ta se co tin hidu dat dong didn I, d mong 
muon de' dieu khie'n bp chinh luu. Mat khac, tin hidu dat co d ty Id vai tin so dat se 






!rn C tie ' P f Ukhl f n . b ^ n « h ! ch luu - »Ci va DC© la cac bd didu chinh tuong un{ 
ong mach vong dieu chinh dong dien va mach vong diiu chinh tdc dd. f 

- Luft dieu khien v6c ttf 

chinh xacVhT A dU khie ' n , da n6U ’ ‘ a nh - n x6t rln S- V1 ^ c dieu khien ddng co se la 
chinh xac nhat n6u ta co dupe nhOng thdng tin v6 gtf tri tuc then va v, li khdng 

gian cua tir thdng roto <P 2 . rdi dieu khtfen di giu vec to 0 2 = <h 2 = const Do 

chinh la y tuong cua lu|t di^u khidn veetd. 

digu khilnTho l LTf,u m t y di f t6nfi qUit ” hpp vdi c4c thi * bi ‘mh toan 
tr, tuc S r h * ^ h ,! ■ n dU9C y tu6n S d6 - Trirdc het. lay tin hieu v<§ gia 

nh5 , a d ° n8 dl '" Pha Va tir th6n « !ron § khe ha khdng khl (hoac thinh 
Phan dong diem if IS vdi no), thuc hien bi€n dli Chung vl cac dai ££ ™ 

ttng c Ua ma dien ha, pha dang tri, sau do tied hanh bitfn ddi he toa dd ha, pha 
(phep chuyen vi) tnang cac thanh phan cua cac dai lupng tren vi cac true diih 
huong theo tir truong (quay vdi tdc do oi (J ). Cac thanh phan dong dien tre„ cac 
. c nay se dupe Iiru la, di so sanh vdi cac gia tri dat cua chung Nhd do ta 

Cud! r ^ TV 1 " !"' U dlS " khi ^ n ttr th6n S va momen ,ron g he fruc hai pha. 

h , d UnS 8 th f C , h ^ n bl ^ n d01 n g u< ? c >?i tir he true hai pha vi ba pha va se 
nhan dupe cac tin hieu thuc de dtSu khidn bd bien tin ba pha. Mot so dd dilu 
kh,en dang nay - he TRANSVECTOR - se dupe „eu trong chuong IV 

ra ’ con c °, lu ^ diiu khi^n giu ton that cue tie'u trong dong co luat 

c tu U yen h kh n af C " ° da d6n8 ^ Stat0 ' KW Ca " Cd * ™ 5 


3.4.5. Dieu khie’n dong co khdng dong bo bUng sd do ting 


Doi vdi cac dong co roto day quin cOng suit ldn, ngudi ta con sd dung sc 
dd dac biet got la “so dd ndi ting- ndi md, bd bie„ d6i trong mach roto Tao ra 

eo va tdc C do S r trj ’ nhd d6 Ihay d<5i d ^ c "n* di?n I 2> momen dong 

bi nhd am vi c. Phtrong phhp nay co lpi ve mat nang luong nhung thiet 

bt phuc tap, va se dupe trinh bay trong chuong IV. ' 


3.5. Dlfiu KHI^N D0NG CO D0NG B0 


cau t -°; d0n S w ddn 8 bo gin vdi dong co khOng ddng bo vi nt 
m vifc tren nguyen tac cua tir truong quay do dong dien xoay chidu'tao ra 

“ kh ;t n6 1?i C6 ^ *em gin vdi dOng co mO 

I Ph Cam (phSn kl ' Ch t& d roto) vl Phiin ung (diy quin state’ 

tTonc 5 d ^ T me - d9 " g C ° dWC Sinh " nhd t4c d ^ w giua S 

t oa d 8 o cuadOnv''" ° Ua hal Pha " d6 ' D ° d6 ngUyen lic Chung d6 ’ diiu khi ^ n 
ddng co nay vin la tac ddng vio tir truemg quay, nhung cac luit 
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dieu khtfa lien quan nhifa den phin kich tfir va cac dac ti'nh co difa chinh cP 
dang gan v* ddng co mpt chieu. 

Ngucri ta thudng quan tarn de'n van di difa chinh tPc d6 va rnomcn dPng co 
khi lam vrec, nguyen tac khdi dpng ldn tPc dp dPng bo va trang thai kfch to dPng 
co. Con trang that ham thi chi ap dung phupng phap ham dpng nang raa thfli. 

3.5.1. Dreu chinh toe do va momen 

nghlllfa ^ C ° d6 " S b? Chi quay Vdi t0C d ° d6ng bd (ttfc t& trudn g qiMy). 


, 271 _ 

= ^ = -p' fl 


(3-60) 


, ^ en de dleu chmh toe do, ngiroi ta difa chinh tin sO' dong dien stato f,. Khi 
o dOng co dupe nPi vao bp bifa tin theo so d6 hinh 3-24. Da sd trudng hop 
nguot ta dung bidn tan co khau trung gian mOt chieu vdi nghich luu nguon ap 
hoac nguPn dong. Khi dat cho nghich luu lam viec o mot tin sP f, nao do dOng 
co se lam viecdn dinh d tPc dp co, tuong fag theo (3-60) va ta dupe mpt dac 
ttnh co tuyet doi cfag trong vung phu tai cho phep (M c < M ma ,) - hinh 3-24b. 


B6 (Jo vi tn 
Roto 



tof 


0) 


04 


J 03 


’ 02 


oat t6c <16 


J 01 


a) 


Tfn hi$u ch.mach 
nghjch lim 


“1 f 14 
• f 

”» >13 

t 

"! ^12 




M 


b) 


Hinh 3 - 24. a, Sc do nguyen iy hi KT - D dong bd ; b) Ho ddc co khi diiu chinh ,dn s<f 

Trong so dp, bp do vi trf roto lay tin hipu (o dang day xung) dPng bP vPi tan 

u i f \* dS th ^ hi ^ n chuyfa mach cac van ban din cua nghich luu, dam bao 
cho he lam v.ec Pn dinh 6 tPc dp dat. TP hop “bp do vi tn roto + nghich luu” 
tuong duong nhu bp “cd gop + chPi than" cua dpng co mpt chifa de tao ra dong 
difa “phan fag” 1, 6 stato, cPn tit thdng <D kich tfir 6 roto dupe giu khflng dPi. 

Theo nguyen ly do, khi thay dPi tin sP f, ta co thi difa chinh ca U, I, 
cua khau nghich luu hofa U d , I d cua khau chinh luu di thuc hifa difa chinh 

IZ f “j* “ Clia ddn § c0 theo nhfag ydu cfa nhfft dinh. Tuong tu nhu 
luat d leu khien da xet dpi vPi dpng co khPng dPng bP khi difa chinh tin 
s6. Nguot ta thuong ap dung hai luat difa khifa sau day : 







a) Giu tit thong dong co khong ddi, nhct do duy tri ty so Elx s = const 
TCr phirong trinh momen (phuong trinh dac tfnh goc) (2-83): 

m 3EU i ■ o 
M =- L sin0 

V6i nhiing goc lech giua vec to U, vaE khong d6i (6 = const) va E/X s = 
const ta duoc : 


_ 3U 1 Esin6 l _ 1 

x s % 03 


(3-61) 


(trong do co = co 0 ) , tuc la momen ty le nghich v6i ttfc do. Ta duoc ho dac 
tfnh tr£n hinh 3-25a. 

b) Give tit thong dong ca khong doi , dong th&i thay doi V t ty le v&i tan so 
fi : U if ft = const, 

Tuong. tir nhu trtn, khi giu tir thong khong d6i ta co E/x s = const. Mat 
khac tan s 6 f t ty H vdi co 0 n£n viec giu quan he U/ f, = const cung co nghla la 
giu U,/ co 0 = const. Do do : 


™ 3Eu i • A 

M =-sin0 = const 

X s % 


(3-62) 


NghTa la, v6i cac 0 = const, khi di£u chinh tin s6 ta duoc cac dac tfnh M 
= const nhu tran hinh 3-25b. 



Hinh 3 - 25. a) Cac dac tinh momen khi thay dSi tdn sdtheo luat Elx s = const; 
b} Cac dac tinh momen khi thay ddi tdn s6 theo tuqt U/f~ const 

3.5^2. Dieu chinh kich tit dong cd dong bo - m&y bu cong suat 
phan khang 

Mot trong nhtfng uu di£m quan trong cua d6ng co d6ng bG la co ihi dieu 
chinh duoc c6ng sua't phan khang ma no ti£u thu tir ludi, nghla la dieu chinh 
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difac he s6' cong sua'! cos(p len den gia tri 16n nhai cos(p = 1 va tham chf no co 
the phat ra c6ng suat phan khang tra lircri didn. Luc do dong cd dong vai tro 
mpt may bu c6ng suat phan khang. 

Hidn tupng tr6n dupe giai thfch nhir sau : Binh thucmg dong co dong bp 
thu6c loai tai co ti'nh cam khang vi cudn day state co dien cam. Dong dien 1, 
cham pha so vdi dien ap U { nhir 66 thi vecto hinh 3-26a : (p > 0. Thanh phan 
dong dien phan khang I, pk = Ijsintp > 0 cap vao cudn day stato mpt lirong cong 
suat phan khang d^ tao ra tir th6ng stato. Tir thong t6ng cua dong co se la t6ng 
hop cua tir thong nay tir thong roto do dong kfch tir mpt chieu tao ra. Vi vay 
ngudi ta goi trudng hop nay la “thieu kfch tiT. 

Neu tang dong dien kfch tir roto I6n, thi lirong tir thdng yeu c£u l&y tir cupn 
day stato se glam xuong, nghTa la I } simp giam, tuong ting goc (p giam, he s6' 
c6ng suat cos<p tang ldn. Khi a roto dat mpt lupng “kfch tir diT nao do thi g6c <j> = 0, 
1 1 pk = 0, dpng co khdng la'y cong sutft phan khang cua nguon nfla va he so costp = 1. 


E 



Hinh 3 - 26. a) Do thi vector cua dong co dong bfi trong touting hop thieu kich tir ; 
b) Do (hi vector ciia dong co dong ho trong tufting hop qua kich rtf 

Neu ti£p tuc tang tir thdng kfch tir 6 roto, thi cp < 0, vecto dong di£n I, se 
vupt trucfc vecto Uj ; I ipk < 0, nghTa la dpng co se cung cap dong dien phan 
khang va tuong irng la cap cong su&l phan khang cho nguon (hoSc ludi dien). 
Ngudi ta goi day la trang thai qua kfch tir va dpng co dong bd lam viec nhu 
mot may bit edng suat phan kh£ng. DP thi vecto cua dpng co d trucmg hop nay 
ve tren hinh 3-26b. 

Trong he “Bien tan - Dpng co dPng bp” trang thai vira n£u co th^ tao ra 
bang each dieu khie’n khau nghjch luu : cho cac van chuyPn mach sdm theo 
nguy^n ly chuy^n mach tir nhidn cua nghich luu phu thuoc, cac van dupe 
chuyen mach nhd chfnh dien ap U ( . Luc do ta se dupe tp < 0. 
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3.5.3. Khcfi dong dong cd dong bo 

Da so cac dpng co d6ng bo dung trong cOng nghiep ddu su dung phircrng 
phap khPi dong khOng d6ng bp. Cac dong co nay dupe che' tao vPi roto c 6 
hai cuon day : cuon kfch tir (mpt chi£u) dl tao ra tir thong va momen khi lam 
vice, va cupn khcfi dong kiiu IPng soc. Qua trinh khoi dpng dupe chia thanh 
hai giai doan : 

a) Giai doan kh&i dong khong dong bo 

TruPc het cupn klch tir dupe d£u vao mpt dien trer phong dien, de bao v6 
cupn day khoi b{ qua dien ap luc kh6i dpng (nhd tid'p di^m K1 thuPng kin trdn 
hinh 3-27b). ThuPng dien trP nay b£ng khoang 8-?-10 lan dien trd cupn day : 

% (8+10)R kt . Tiep do, dong dien xoay chiPu vao stato nhP tiep diem K2, 
dpng co se dupe khPi dpng nhu mpt dpng co khong dong bo long soc. Die 
tfnh khPi dpng la duPng 1 tren hinh 3-27a. 

b) Giai doan dtfa vao dong bo 

0 cuoi giai doan dau, 
khi toe dp dpng co dat ddn 
gia tri “toe dp vao dong bp” 
co vd b (th6ng thuPng <o vdb * 

(0,95-^-0,98)co (} ) Ta cho cOng 
tdc to K] tac dpng, loai dien 
tro phong dien R tg (Ki 
thuPng kfn mo ra) va dong 
dien ap ki'ch tir mpt chi^u 
vao cupn kich tir roto, tao ra 
momen dua dpng co vao tPc 
dp dPng bp. Dieu kipn quan 
trong la P tPc dp co vdb , momen dpng co phai Ion hon momen can : M v<Jb >M c , 
Chu y rang P giai doan d2u, dpng co c6 the dupe dong dien true ti£p vao dien 
dp lam viec Uj nPu c6ng suat hoac dong dien dpng co khdng ldn, hoSc dong 
dipn qua mpt thi£t bi khPi dpng di han che dong dien nhu dien khang phu, 
dien trd phu, bi£n ap tu nglu, bp giam ap stato. 

Doi vPi cac dpng co c6ng su£t khong lPn, co dilu khi^n bang bp biPn tin, 
va dac biet la cac dpng co co roto nam ch&m vinh ciru, viec khPi dpng dupe 
tiPn hanh theo phuong phap diPu khien tin sP co d\6u chinh tu dpng momen 
dpng co. 




a) b) 

Hinh 3 - 27. a) Ddc tfnh khdi ddng cua ddng cct ddng bd; 
b) Set dS nd'i ddy de. khdi ddng hai giai doan 
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3.6. Dlfi'u CHINH TIT DONG CAC THdNG SO dXu RA 

cua d6ng CO 

3.6.1. Nguyen ly chung 

Di cai thien cac chi tieu Chat ltrong cua he truyiin dong dieu chinh ddi 
hot pha. thtrc hten cac phtrcmg phap d.gu chinh tu dong, tao ra kha nangbtn 

?° d ' 6U Chmh (th6n 8 s * -o X dch ) mOt each lien tuc theo muc do 
h f *? “ di ^ U Ch!nh 6 diu ra (t0 ? d6 *>■ Mudn vay ta phai 

vdi oa^ X ho V6 " S k ‘ n ’ ^ W ' U PMn h6i * diu ra ’ trqc ty le 

e 0 ho n t i ( g,a " UePqUa m6t dal Hen quan den X. cho tac dOng 
len thong s6 dau vao, lam cho thOng stf nay thay ddt nr dong theo chidu huong 
dira dat ltrong X dat den gia tri dat trude. ' g 

, , C . aU * rdC ChU " g Cua he ctl ^ u chmh *9 ddng vong kin nhu tren hinh 3-28. Cac 
in hteu dieu khiSn 6 dlu vao thuemg la dien ap : U d - tin hieu dat, ty le vdi gia 

tn dat cua th6ng so duqc dteu chinh X, (U d *X d ) ; U p - tin hteu phan hoi, ty le 
m gta tri thuc cua thOng stf duqc dieu chinh X (U =X) ; AU = U dlc - tin hieu 
sat ,ch, phan anh mdc do sai 16ch giua gia tri thuc cita thdng s6 X vdi gia tri 

J- " 6 Chfnh 14 ** U dk dung dt di*u khten P M„ 
tu dteu chmh DCh sao cho thOng sO cua no tu dong thay doi, the dong vao 
dong ccf d£ du lam cho gia tri X tien d£n X d . 

Theo nguyen ly do, trirdc 
het ta phai su dung ph^n tur 
dieu chinh DCh dang tir d6ng 
hoa, nghla la thOng s 6 cua no 
co tha dieu chinh nho di6n ap 
^dk : Xj ch - f(U dk ). KhSu 
phan h6i PH la m6t b6 cam 



thanh dien ap: U p - K p X. 5 ‘ eki * k ***”' (t ° 9 X) vdng kin 

di^., T v°i, 1 ^ thUy ^ t i d ^ U khien tV 6<>ng c6 hai n mtn W di6u chinh ca ban* 
di6u chinh theo sai lech v! di^u chinh bh nhilu. 

a) Dieu chinh theo sai lech 

?Vr S t '- Ch dU<?C thqc hi - n b4ng cach la 'y tfn hteu “phan hot 
m theo toa do duqc dteu chinh. co the true tiep tir no (tir X) hoac tir mOt dai 

qng lien quan d€n no, cho tac dOng nguqc dAu voi tin hieu dat. Luc do ta cd 
U dk = AU = U d - U = U d -K„X 


(3-63) 
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Nhcf do, neu trong qua trinh lam viec, vi m6t ly do nko do ma X tang 16n 
so vdi gia tri dat X d chang han thl U dk se bi giam xudng, lam cho thOng s 6 
dieu chinh X dt;h cung se giam theo va ket qua la toa do X cua d6ng co se giam 
xuong, tro vi gia tri dat X d vdi met do chinh xac nao do. Nguoc lai, n£u X 
giam so vdi X d , qua trinh cung xay ra tuong tu de cho X tang trft lai. 

b) Dieu chinh theo nguyen ly bit nhieu 

Nguyen ly nay dirge thuc hien nher mach “phan h6i duong” theo dai lirong 
nhieu loan N, tin hieu phan h6i U p = K p N duoc dua d£n d£u vao cua he, tdc 
dong ciing dau vdi tin hieu dat U d , do do : 

U dk = U d +K p N (3-64) 

Nhieu cang tang thl thong so dau ra cang giam, nhirng d6ng thdi tin hieu 
di£u khien cung tang, lam phuc h6i th6ng s6 d£u ra X ve gia tri dat. 

Sir dung phan h6i duong theo nhi^u co kha nang khu (bii) bat ky sai so nao 
cua thong s6 dirge dilu chinh (d^u ra), th|m chi co thi “bu du”, nhirng de gay 
mat on djnh cho he thdng. Vi v«ly ngucri ta thufrng diing vdi m6t he so phan hoi 
K p viia du, hoac sir dung k£t hop vdi m6t mach phan hoi am nao do, goi la 
phan hoi hon hop. 

Sau day ta xet nguyen tac dieu chinh tu d6ng tdc do momen (dong dien 
phan urng) cua he “bo bien doi - d6ng co met chi£u” BD - D lam vf du. 


3.6.2. Dieu chinh tir dong toe do dong cd trong h§ Bo bien doi 
Dong cd mot chieu 


Viec dilu chinh t6c dg trong he BD - D duoc thuc hien bang each thay d6i 
dien ap phan urng dong co, nghla la thay d6i sdd cua bo bien doi theo cac 
phuong trinh (3-36), (3-37) : 



Eb 


r _ ^ ut w 

Kd> dm u _ K<D dm ( KO dm) 2 


(3-64) 


Trong do : E b = K b U dk - phu thuOc vao tin hieu di6u khi^n U dk , 
n6u b6 bien d6i la tuy£n tmh thi K b = const; = R u + R b - dien 

tro tdng cua mach ph£n tfng. 

Nhu da biet, do anh hudng cua dien tro b6 bien d6i R b n6n d6 cung dac 
tinh co cua he hd p u kh6ng cao, lam tang sai s 6 t6'c do Aw va giam dai diiu 
chinh D. Di cai thien cac chi tieu do ta thuc hien phuong phap di£u chinh tir 
ddng. Sau day la m6t sd so d6 thufrng gap : 
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a) Dung mach phdn hoi dm toe do (hinh 3-29) 


So dd nay thude nguyen ly di6u 
chinh theo sai lech. Dai Iuong duoc 
di^u chinh to se duoc do ludng nhd bd 
cam bien la may phat tdc FT lap tren 
true dong co, dien ap ra-cua no ty le vdi 
toe d6 dong co va duoc dung lam tin 
hieu phan h6i tdc do : 

Up (I) = Upj = Kpoj.co (3-65) 

Trong do, K pCi = K pj - he s 6 phan 
h6i toe do (6 day no bang he sO khue'ch 
dai cua m£y phat td'c Kpr). 



Hinh 3 - 29. So d6 nguyen ly he Bo bien dSi 
- Dong co dieu khien vdttg kin co phdn hoi 
dm toe do 


DiSn ap di£u khie'n dira vao mach khbng che cua bb bien d6i se la : 


U Jk - U a - U p(0 = Uj - K pC) ,co (3-66) 

Nha do, nb'u vi mot nguyen nha n nao do ma tbc db to cua dong co tang len 

chang han, theo (3-66) ta tha'y U dk se giam xub'ng, lam cho sdd cua bb bien 

dot E b (E b =K b U dk ) giam theo, ket qua la t6'c db ca se giam trd ve gia tri cu (gia 
tri dat). 


b) Dung phdn hoi duang dong dien (hinh 3-30) 


So do nay thude nguyen ly bii 
nhiiu. Doi vdi thdng so dlu ra la tdc 
do a>, nhieu co ban la momen M hoac 
dong difn I u . De lay tin hieu phan hoi 
ty le vdi nhieu I u , tren so d6 hinh 
3-30 ta dung mdt d:5n trcf co gia tri 
kh6ng doi theo nhiet dd R d() ndi trong 
mach ph^n ung. Dien ap rai tren R do 
do I* g£y ra se ty le vdi l u va duoc 
dimg lam dien ap phan h6i ddng dien : 

U pi = All = R d J u = Kpjlj, (3-67) 



Hinh 3 - 30. So do nguyen ly he B6 bien doi - 
Dong co dieu khien vdng kin co phdn hoi 
difong dong dien 


Trong do, K pi he s6 phan hdi dong dien, trong trudng hap nay no bang 
dien trd do (K pi = R do ). 

Dien ap phan hdi duoc ndi cimg cue tinh vdi dien ap dat, do do ta duoc 
bieu thtic cua U dk : 


u dk - U d + U pi = U d + K pj 


(3-68) 
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a) Sa do ddng phan hoi dm ddng dien co ngdt (hinh 3-32) 

V6i thong sd' duac ditiu chinh la dong dien I u (hoac raomen M), dung 
nguyen tac di£u chinh theo sai lech, ta My tin hidu phan h6i am theo dong 
di£n tren didn tro R dll , kft hop mdt khau “ngat” dung diot dn ap V„ co ngudng 

thdng la U,, = R d() I ng (I ng goi la ddng ngat, la gia tri chon trudc de cho khau 
phan hoi bat dati lam viec). 




H,nh 3 ■ 32. a) Scr do nguyen ly he BD - D co phan Iwi dm ddng dien co ngdt 

b) Dae tinh may xuc 

Kht ddng dtdn I„ >I ng , V„ se thdng va dien ap phan hdi se la : 

u pi.n g = Rd„I u - U 0 = R dll (I„ -l ng ) (3-70) 

Dien ap di£u khien dtia vao bd bidn d3i se la : \ 

U<ik = U d - U pUg = (U d + R do I ng ) - R d(J I u (3-71) 
sdd ciia bd bid'n d<5i se phu thude vao ddng 1^ : 


Eb = K b U dk = K b (U d + R d „ I ng ) - K b R do I„ (3-72) 

Kht dong dien tang (I u >I ng ), E b se giam va tdc dd ddng co se giam manh 

sao cho khi co = 0 (ngan mach) thi I nm = I Ta duac doan 1 tren dudng dac 
tinh ca hinh 3-32b. " B 1 


Kht dong dien khdng Ion (I„ < I„„), dien ap roi tren dien trd R do nho hern 
ngudng thdng cua diot On ap (R do I u < U 0 ). van nay khoa, khau phan hdi am 
dong se bt ngat (U pi ng = 0) . Nhu vay trong vhng ddng dien 0 < I u < I he se 
lam vide trdn dac tinh tu nhidn, ta duac doan 2 tren hinh 3-32b. 

me tinh cof hai doan gtp khuc nhu tr6n duac goi la " dac tinh may xuc " va 
rat hay gap trong thuc t£. Ngudi ta thu&ng chon L » (1 5 -*■ 1 7) L I - T 

- n - ") i * n S V f A * i J dm * *nm “ A cp 

- u • idm- 


8-GT.T0dng£Wn 
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b) S a do dung khan hart chi'tin hieu ddt 

Day la nguyen tSc dirge dung trong cac “he di^u khi£n tdi uu modul” (hai 
mach vong dieu chinh). Mach vong ngoai dung di dieu chinh tdc d6, co bo 
dieu chinh DC 0} vtii dac tinh dang bao hoa nhu tr£n hinh 3-33a. No tao ra tin 
hieu dat cho mach vong dieu chinh dong dien U dj , co gia tri cue dai han chd 
^dimax 5 ll/an g ting vtii U dimax dong dien phdn ting duoc han chd 6 gia tri 1^^ 
= I cp = const. 



a) 



b) 


Hinh 3 - 33. Nguyen tdc han die dong dien vd momen tihd khan han chi' a dau vdo 
a) Dac fifth khdu han chi ; h) Set do nguyen ly toon he thong 

Ta xet qua trinh khdi ddng lam vi du. Ban d&i, tdc do co = 0 va tang dan 
nhung gia tri con be, vi vay AU W = U dCrt - U pC) co gia tri Idn han ngirang bao 
hoa AU ng : AU^ > AU ng , do do khau DC^ lam viec trong vimg bao hoa (nhanh 
1 hinh 3-33a) vtii tin hieu ra U di - U di max = const. 

Nhd giti tin hieu dat dong dien khdng ddi, dong didn trong theti gian khdi 
d6ng v* tang tdc dugc duy tri kh6ng doi: I KD = 1^ = const. 

Cu6i qua trinh tang tdc, tdc d6 © va lirong phan hdi U p{i) du Itin, do do 
AU to giam nho, chting nao AU W < A U ng thi khku DC (0 ra khoi vung bao hoa va 
lam vi6c tr£n nhanh 2 cua dac tinh hinh 3-33a, U di giam xudng theo mtic d6 
tang cua tdc do co, ddng dien l u giam din vk he thdng tidn .den diem lam viec 
xac lap vtii dong dien tai I„ = I c . 
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CAU h6i on tAp 

P h,:^ n S " hI ti§u ch /t'^ng nao dung ai danh giS c£c phuong 
Lg cS tieu 9n9 C ° NeU diPh n9h7a Va trinh V " 9 hTa cua 

... 2 vJT h J f n t,ch y n 9 hia cCia v| ec cfidu chinh td'c do va dieu chinh ddnn 

» Slll-r v t\ cSu,h ® ,e VSSSK1SS 

so S gf? ' 9 Can d - 1 dLr<?C c0a vipc ch? nh mdi thong 

dieu 3 kh 7 ii b £ J ni h ?n ?-° 13 - 0t ra nh|n Xat chun 9 vg phuong phap 
MfiMoi dA? 9 dl ^ mpt chleu d °"9 cd dien khong dong bo 9 

x* ssssjms 1 ? phsp aj6u ? ^ 

ro tk h^JK? 0 pbap diau khiln nao <* a «ng Cd dien mot chieu 

2® ? ^ #*„ «»»« 

chinh 9ia °- C Ch l ti§U Chat lppn 9 c0a Phu-dng phap didu 

chmh toe dd dong cd mot chieu bang edeh thay ddi dien ap phln Lfng 

nhin'J rtnh . M I CiCh Xac dinh dign ,rd cac ca 'P kh( * <J6ng noi vao mach 
phan ung cua dong cd mot chieu kich tif doc lip. 

die/mdf' J h -’ T^° di ® m °^ a p , hupng phap diau chinh toe do dong cd 
dren mot chreu bang each thay doi tif thong kfch thi'ch. ‘ 9 

8. Trinh bay each dung ho ddc tinh khdi dong cua ddna co khonn 

SSS£»r p -*“» - - ~ 

cOa dpng co khong dong^d kSn^Sc blng phuong ph^thayddf diln 
ap stato va phudng phap dung dien trd phu mach stato. P 

10. Phuong phap dieu khien ddng co khong dong bo roto dav auan 

■* Jn“n« S2,ch"ot *»'■<*> » « „ i# „ w 

#* »•* v. S?r*S! £%&£? M n4 ° khl *- 85 
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zSSxSEtF™ x ss ?* 

oc, a «„ 9 r4t^&^ P r p “ u khi<n ai#n <p phsn 

cOa'lg?,^?" 9 ,4m <*" *"»» »“ <» ««u khi«„ „ 4o 

16.Khi nao dong co dong bo tnS thanh may bu dong bo ? 
b6 ,h6 7 ng M dV4 m -' 9U4 ,r ’" h k “' ®" 9 hai 9i " a0?n <*• ^ « «Sng 

cd 4, o«44 dSoS4 ST, r*° Cia h « ■ “» «» - Obng 

*" ,Sc ^ phi " hSi ■‘“bog bbng <*ki phSn hThonh*. ** pf *' h4 * 

19. Hay trinh bay hoat dong cua so dd nguydn Iv he "Bn hi«n a# 
Dong cd mot chipu" rn nhin u^- * 15 y yen ,y n v do men aoi - 

d*c tfnh m" yxt P h ° f d6n9 dj ^ n C6 "8* va each tao ra 
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Chuang IV 

CAC HE TRUYEN DONG DIEU CHINH 
THONG DUNG 


Cac he truy^n dOng diOn la hSt sdc da dang ttr loai drm dan m k - 
*“ <* cong suat nho den cOng suat Wn Jirf, , '' glan dSn phuc la P- 

loai thi€t bi bi£n rfi^i i-htr u * ~ cof khac nhau, cac 

nhau. Trong S £ta*tS?- ^ ngU ^ n * *■ khac 

vCrng each ph a „ fch It S 6 f n f ^ k / ^ Tuy nhiS “' ta cin nam 
khac Sau day "a he 2 T ? ^ ^ ™ Ch ° " h ™g ^ng hop 

trong thuc ,/ ‘ ? th ° ng trUye " d0n 8 d ^" di ^ chinh thuemg dung 


4.1. HE THdNG MAY PHAT- DONG CO M0T CHI^U (Hfi F - D) 

mot S2 r? 8 S i- ***«»“* pMt - **« « 

u **** tVlT a t! 6 . 

Z X S f vdf cOng 2*^ ^ 

dong D, nen c6ng k4nh, dat gAy 2t S fi" v^dV'h" 8 T ^ C ° ^ 

ung tnuc te he F - D van ton tat trong mOt s6 may san xusft. 

4.1.1. So do nguyen ly 

So do nguySn ly cua he ve tr&n hinh 4-1 T6 mav ns c n u - 

1"Z “k "*• ' hi& o» “*»«», i.» :it* 

2 * ? *«»s 5 *%“ srir-:^ 

. , Ien dong klch j kf cua mdy phat F de lam bie'n d6i sdd F pnAn w h 

“ CUa PWt thu5ng ** «* va ° -Ot bO ngudn didu chinh nhtr^inh lu! 
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di£u khien, may dien khuech 
dai, hoac dan gian la nhc* m6t 
bien tr6. Tr6n hinh 4-1 ta dung 
chinh luu tiristo clu 1 pha lam 
bo ngudn kich tu cho may phat. 

Bitn ap di^u khiin cua chinh 
luu nay la U dk cung se chinh la 
th6ng so dieu khi^n may phat F 
va cung la thong s 6 d3u vao cua 
he. Cac thong s6 co, M va 1^ cua 
dong ca dirge dieu chinh tu ddng 
nhd khau phan h6i am tdc d6 
(qua may phat t<5c FT va dien ap 

phan h6i U p(0 ) v& kh&u phan hdi 
ta dong dien co ngat (l£y tin 
hieu tren cu6n day cue th phu 
CFD cua d6ng ca, tao ra dien ap phan h6i U pi ng ). 

4.1.2. Cac chtirc nSng chu yeu cua he 

He P - D tu ddng vong kin (hinh 4-1) co the thuc hien cac chifc nang sau : 

a) Dieu chinh toe do dong ca 

Thay ddi dien ap dat U d , ta dat dupe : U dk thay d6i ; gdc mo cua cac 
tiristo trong mach kich tu may phat thay d6i, dien ap chinh luu U d dat len 
cuon day kich tit may phat thay ddi (U KF = U d = var) ; sdd may phat thay ddi 
(E, var), dien ap phSn ting cua d6ng c a thay d6i ; ke't qua la tdc dd dong ca u 
duoc dieu chinh. D6i vdi cac he F - D cd didu chinh tu d6ng vong kin nhu so 
do hinh 4-1, dai didu chinh td'c do co thd dat D>10:1 vdi sai s 6 s% <10%. 

b) Han che dong dien vd momen dong ca 

Nhct khau phan h6i am dong dien co ng|t he thtfng tao duac dSc tmh may 
xuc (myc 3-6), do do dong dien phln dng va momen d6ng ca duac han che" 
duai gia tri cho ph£p trong cac truemg hap kh6i d6ng, ham, dao chiSu, qud tai 
lan va ngan mach. 

c) Cudng bite cac qua trinh qua dd 

Nhidu qua trinh qua do dupe xay ra vdi tin hieu didu khien U dk Idn, din 
d^n sdd may phat ldn, do d6 rut ngan thcri gian qua dfl. Vi du : khi khdi dong, 
ban ddu co = 0 n6n didn ap phan hdi td'c dd U pa = 0. toiin bp dien ap dat U d 



Hinh 4 -1. Hi May phat - Dong ca co kich ti< nhd 
chinh iuu tiristo 
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duac dua vao di^u khiin be chinh luru kfch tir: U dk = U d = max. Dien ap kfch 
tir may phat se la \6n nh&t lam cho sdd E, tang trudng raft nhanh. Sdd d6 dat 
len phan irng dong co lam cho dong co dugc khoi d6ng vdi dien ap ngu6n ldn 
nha't. Khoi d6ng nhu vay dugc goi la “khdi d6ng cudng burc”. Ttft nhien, trong 
qua trinh do n£u dong dien I„ vugt qua gia tri “nglt” quy dinh, thi khau phan 
hoi am dong di^n se tac dung, lam giam U dk (U dk = U d - U pi . ng ) va do d6 lam 
giam mire do cudng btfc. Khi ddng co quay, tang len, dien ap phan h6i td'c 
^9 U p(0 lcfn dan, U dk giam din va he thdng ti£n dan den trang thai lam viec xac 
lap vcfi t6c d6 tuong irng vdi gia tri U d da cho. 

d) Ddo chieu quay dong ca ’ 

Viec dao chi£u quay dong co trong he F-D dugc thuc hien don gian bang 
each dao chieu dong kfch tir may phat, turc dao cue tfnh dien ap kfch tir U KF 
(tren hinh 4-1 khemg ve cac phdn tir nay trong mach kfch tir may phat). Khi 
do, sdd E t se ddi cue tfnh ; dong dien, momen va t6'c dd d6ng co se d6i chieu. 


Ham t£i sinh 



Ham t^r sinh 


Hinh 4 - 2. Ddc Unh ca va so dd thay the cua he F - D ddo chieu (bon g6c phan tu) 

D6ng co trong he F-D dao chi£u c6 kha nang lam viec tren ca 4 goc phan 
tu cua mat phang toa do [M, co], nghla la co thi lam viec 6 trang thai de>ng co 
khi quay thuan (co >0 - goc ph£n tu thti nha't) va khi quay nguoc (co < 0 - goc 
thuba), cac trang th£i ham (tai sinh, ham nguoc, ham d6ng nang d ca hai 
chi^u quay (goc 2 va goc 4). Cac dac tfnh co va so d6 thay th£ mach phln tfng 
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cua he 6 cac trang thai lam viec n6u Iren dupc'bi&i thi trdn hinh 4-2 Chang 
an, ndu cho kwh tir may phat theo chiSu thuan d£ c6 gia tri E fl > 0 ctfp cho 

2; 11 rt d, ° ,,nl 1 ’ “»-*** VZ~ 

trong goc phar, tu thtr nhat (hinh 4-2). Khi ta glam die„ ap kfch ttr may phat 
gta sir trng va. muc gram sdd E may phat xudng E n thi dOng co se chuydn 

2:r ctre : dirdns dac unh 3 - m - c pMn ^ ^ ch ^ d o 

dien ra tren goc phan tu thu hat cr trang thai ham tfi sinh. Luc nay ot >co 03 , tUc 

£ dong [« do ‘ chleu ™ chay theo chfcu sdd E cua dOng co (nguoc chieu 

fat bSTfh^h S tHanh " liiy PlUU diCSp n:,n S luoi 'g cho F, con may phat F 
■. b ‘ Cn ,hanh dOng co, quay true DS (xem hinh 4-1) biSh dOng co so c*o DS 
■hanh may phat xoay chfcu tra nang lupng ve ludi difen. P 

ON TrTnfth h ai 4 h 2 am 6 l b ^ U ** 1" Mm ngtr ? c HN va h3m dong nang 

Tijng that ham dong nang dupe thuc hien bang each cho kfch tit may phat 

kf 0 (tuc I KF - 0), luc nay E f = 0 va may phat chi con la dien tro R uF , con 

dong co (dang quay) gtO'ng nhu dupe dong vao dien tro ham R h = R„ F . 

F ' D VibC chuy ^ n d °‘ tn ? n § thai lam viec giua dong co va mav 
phat kem theo sir trao ddt nang lupng giua chung (cung chinh la giua phu tii 

nhUn^h L ' n 3 ^ h °i t ' kh6ng d6i h6i nh0n S thift bi phu tro hoac 
ng phuemg! tien dteu khien dac biet nao (Dfcu kien ma cr cac he thong sir 
dung van ban dan khd thuc hidn hon). Do la mot uu dfcm cua he nay’ 


4.2. H$ CHiNH LUXJ Dlfiu KHI^N - D0NG CO 
MOT CHl£u( CL- D) 

Fh - H L Chmh iUU dMU khi ^ n ' D '" S C ° m °' ChMu (CL ' D) thuc hie n dfcu 

chinh" fuu n8 ba C n T *** f * P pMn d,lg 6 d * y ’ bb bie'n ddi la 

inh luu ban dan, bfc'n do, true tidfp dien nang xoay chfcu thanh mOt chieu 

khdne Zb V rU "f gl3 , n n<i *°' d ° dd n6 cd nhl6u ™ diem nhu ket eftu nhe 

cOng Su ft 'Z 7 gay ‘ igng 6n> h ' SU SUa ' ( Cao ’ h6 khufeh dai 

t dg , ‘ : ^ntien cho vide tu dOng hoa, do tac dOng nhanh cao De' do 

va ? S r bat da “ kha ° Sit t£r h ' d0n 8 ian khOng dao chfcu, he dao chfcu 
va cuOt cung la mot vt du \6 he dfcu chinh tu dong. 

4.2.1. He Chinh luu dieu khien - Dong co khong dao chieu 

a) Sff do nguyen ly 

Hinh 4-3a dua ra mOt so do nguydn ly don gian cua he CL- D khong dao 

c leu, g6m b6 chinh luu ba pha co cac van tiristo Ti T T nrfi hinh t' 
hien an ra ' , ,, ri5>to x 2 ' hinh tia, may 

bien ap BA nOi Y/Y va cu6n kh*ng Ipc KL cap dien cho pMnfcig cua d6ng co 
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kich tu ddc lap D. Bo chinh Imi chi tao ra dien ap mdt chilu U d co cue trnh 
khOng ddi nhu Iren hinh ve, dong dien phan ting I„ cQng chi co th i chay theo 
m6t chieu (thu|n chidii van ban din) nen ha nay dirac goi la he khdng dao 
chi^u, hoac he khdng thu&n nghjch. 




o 

o 



Hmh 4 ■ 3. Sado nguyen ly (a) vd cac do thi diet, dp, dong diet, (b.c,e> vd xung mo van (d) 

cua he CL-D khdng dao chieu 

Nhif ta da biet, khi dat dien ap nguon xoay chilli vao bie'n ap, cac dien ap 
pha thLr cap u 2a , u 2b , u 2c xoay chidu hinh sin dat len andt cua cac tiristo Tj, T 2 , 
T 3 . Neu cac tiristo nay nhln dugc xung dien ap duong tren cue dieu khidn vao 
luc anot cua chung duong hon catot thi chung se thdng, va trSn hai dlu phln 
trng ddng co se nhan dupe dien ap u CL - goi la dien ap chinh luu- co dang 
nhap nhd theo cac dinh hinh sin cua dien ap thii cap may bien ap, nhu d6 thi 
4-3b. Dien ap dang nhlp nhd u CL se tao ra dong dien i ir trong phln ung dong co 
cung co dang nhap nh6 nhu d6 thi hinh 4-3c. Nhu vly dien ap chinh luu co chira 
thanh phln mdt chieu U d va thanh phln xoay chieu Uj„. Tuy nhien, chi co thlnh 
phan mOt chilu U d tao ra dong dien thuln mdt chieu I d va momen dOng co. Ta 
se khao sat su lam vide cua ddng co dudi tac dung cua thanh phan nay! 

Thanh phln mdt chieu U d chinh la gia tri trung binh cua dien ap chinh 
luu. Ne'u dong dien i„ la lien tuc, thi U d co bie’u thtic : 

U d = U do cosa ( 4 - 1 ) 

Trong do : 

a- Goc mo (thOng) cua tiristo, tmh tit thc*i di^m chuy&i mach tir 
nhi^n, ttic thdi diem bang nhau cua dien ip this c$p may bie'n ap 6 hai 
pha lien tiep (hinh 4~3b). Tai thdi di&n phat xung t x ta co : 
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“ = (4-2) 

Trong do : Q = 341 rad/s — t£n sO' goc cua dipn ap lucri. 

U drt - dipn ap chinh luu ldn nha't, ling vdi khi a = 0, nghla la khi 
tiristo thong nhix dioi. Vdi s 6 pha chinh liru co m > 2 ta co : 


U do =— sin — J2,\j 2 =K U .U, 

7i m z u 2 

Vdi : 

K u - He s 6 phu thupc so do chinh luu : 


(4-3) 


m - So pha chinh luu, neu la so dd c£u thi lay m = 2 Ilin so pha. 

Vi du : so dd mdt pha hai nira chu ky va so dd cau mot pha : m = 
2 thi K u = 0,9 ; tia 3 pha : K u = 1,17 ; ciu 3 pha : K u = 2,34. 

Khi thay ddi dien ap didu khiO’n U dk trSn d£u vao cua kho'i tao xung - dich 
pha XF, thcti didm tao xung t x se thay ddi,.gdc mb van a thay ddi va do do 

d ‘; n ap ra cim chinh luu dat ten ph£n dng d£>ng co U (l thay ddi. Nhd dd ta didu 
chinh dupe thdng stf d£u ra cua dpng co. 

b) Sor do thay the cua he CL- D khong ddo chieu 

Ndu bidu thi bo Chinh luu bang ngubn sdd E d , dien tret trong R CL . van mdt 

chidu V, cimg vdi mach cua ddng co ta dupe set dd thay the' cua he nhu tren 
hinh 4-4. 


Sdd Ej chinh la dien ap U d khi khPng xet d£h sut 
ap tren dien tra trong cua chinh luu, do do no dupe 
xac dinh theo (4-1). Mat khac, n£u bi€t dac tinh cua 
khdi XF nghla la biet quan he a = f(U dk ) thi co th6 
xac dinh E d theo U dk : 

E d =Udo cosa= K CL U dk (4-5) 

Trong do : K CL - He s 6 khu^ch dai dien ap 
cua bo chinh luu. Ne'u coi chinh luu la tuy£n 

tinh thi: K CL = - — = const (4-6) 

U dkimx 



Hinh 4 - 4. So dd thay 
the cua he CL - D khong 
ddo chieu 


Dien tra R CL g6m cac thanh phan sau : 

R CL = Rba + Rkl + Rem 


(4-7) 
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Trong do : 

R ba : £>ien tr6 cua day quan may bi£n ap, gom dien trd cuon thur 
ca'p R 2 va dien trd cuCn so cap quy ddi v£ mach thti c£p R’,: 

Rba=R2 + Ri =R 2 +R,-L (4-8) 

• K|* 

Rkl ; trd cu6n khang loc (thtrdng rat nho R KL « 0) 

R^m : dien trd dang tri xet den phln sut ap do hien tuong chuyen 
mach gitfa cac tiristo : 


R - m Y 
cm "2* BA 


(4-9) 


x ba- khang cua may bien ap, cung duoc xac 
djnh tuong tu nhu (4-8): 


Xba ~ X 2 + X t =X 2 +X 1 


K 2 


(4-10) 


BA 


Cung co thd xac dinh dien trd va dien khang cua may bien ap theo cac 
thOng s 6 catalo cua may : 

^ba = 


Rba - 
Trong do : 


U 2dm 

u Mra 

(4-11) 

100 

^2dm 

100 k 2 ] 

^BAMdm 

U 2(lm 

u ]dm 

(4-12) 

100 

^2dm 

100 I^ 2 T 

IS ‘BA 1 ldm 

’ ^2dm» ^2<lm 

: Gia tri dinh mure cua 

dien ap 


Rba - p [<im v ^j 1Jm : He s6 bie'n Ip. 


J 2dm 


J 2dm 


AP <J %,U nm % : t6n thaft dong va dien ap ngln mach cua may bi£n 

ap (gia tri tuong d6'i %). Chu y rang, so d6 thay th£ tren day dung 
cho thanh phln mat chie'u cua dien ap va dong dien. 

c) Ode tinh co cua hi o trang thdi dong dien lien tuc 

Ta xet truong hop ddng dien phln iftig chay lien tuc theo thdi gian, nhu da 
ve tren hinh 4-3c. Day la trang thai lam viec chu yeu cua he CL-D, trong do : 
dong dien qua van nay chua tit thi van ki tiep da md. Bieu thdc (4-1) cung 
viet cho trudng hop nay. 
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Tir so d6 thay th£, vi£t phuong trinh can bang dien 
dupe : 


ap va thay E = KOco t 


O) = — - --^Lj - E d 

KO KO u K<I> 


K 


l/t 


(K<D) : 


-M 


(4-13) 


Trong do : R ut - R u + R CL - dien tro tfing cua mach phSn ling. 
Thay Ej tur (4-5) ta diroc phirong trinh dac tinh co cua he : 


(u= v^7 cosct_ ~ yl 'I^ =—^-cosa- ^ 
K<t> K<1> K<t> 


lit 


hoac : 


co = ^^-U 1Ir —i -3 _ k cl n 
KO dk K<t> u KO U<!k 


(Kd)) 
R 


-M 


v in 


(K<D) 2 


M 


(4-14) 


(4-15) 


tuc 14 nh.W ** C °K^ a d '^ C ° tr ° ng H CL ‘ ° 6 tr ? n S lhii d6 "g d >6n lift 
tuc la nhimg duong thang song song nhu tren hinh 4-5. 

Nhgn xet : Ta co thd ntu mpt s 6 nhan xet vd ho dac tinh nay: 

- Toe dp khSng tai !y tiring a> 0 phu thupc goc ma a cua tiristo. tire ph. 
thu6c dien ap didu khien U dk : 


“"=l£ cos “=!^ 


dk 


(4-16) 


Khi cho tin hi6u didu khien 
thay doi tir +U dk max 0 -i- - U„. 

oK-inax v '“'dk.max 

thl goc a thay doi tirong ring tir 0 

71 

+ j * K i s dd E d thay d 6i tir +U d0 . 

* 0 + - U d0 , t<5c dp khOng tai ly 
tirang thay ddi tir ca 0 max ~ 0 * - 

©o max* Ta diroc ho dac tmh b6 trf 
tr6n goc ph&i tir thiT 1 v& thtir 4. 

Chii y : Cac ducmg dac tinh 
khOng keo dai sang phia trai true 
tung, vi cac van kh6ng cho dong 
dien chay theo chidu ngupc. 



Hinh 4 - 5. Dac tinh co cua dong cor trong 
he CL - D klidng ddo chieu 
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- Dd curng dac tfnh co khdng d6i va c6 gia tri khdng cao : 


_ (K O) 2 (Ktf) 2 

PCL-D —^- =r — +R 

K irt K ut + ^CL 


— const 


(4-17) 


Trong do : R CL thubng co gia tri ldn : R CL « (4-18) 

- Trong vung phu tai nho, M -»0 vaT„ ->0, dong dien dOng co «e khdng 
duy tri dirge lien tuc, ma se co dang xung dap mach rdi rac vi ddng qua van 
nay da tat ma chua den thdi di^m md van ti£p sau ; d6 thi dong dien i„(t) co 
dang tren hinh 4-3e. Nguoi ta goi trang thai lam viec nay la “trang thdi ddng 
dien gidn doan”. Trong vung nay dac tinh co se cong va rat ddc, duoc bie’u thi 
bang net lien trong elip hinh 4-5. Trong thi£t ke ngudi ta thndng phai han che' 
den mire co the loai bo vung ddng dien gian doan, dam bao cho ddng co ngay 
khi lam viec khdng tai vdi dong I { , * 10%I dm b dac tinh co goc md ldn nhat 
a max v ^n co dong dien lien tuc. 


d) Cac trang thai ham , trang thai ham tai sink cua ddng co vd trang 
thai nghich hiu cua bo chinh lun 

^ ^ Dd'i vdi he CL- D khdng dao chi£u, trang thdi lam viec chinh cua dong co 
la “trang that dong c<?\ c6n bd chinh Jim la “trang thai chink luu Khi dd, 
chinh luu cung ca'p n*ng iuong cho ddng co, dong dien I u chay theo chieu cua 

E d nhu tren hinh 4-4, va tuong ting 1& cac dac tinh co nam trong goc ph^n tu 
thii nha't (hinh 4-5). 

Neu phu tai cua ddng co la momen the' nang (vi du tai m5y n&ng), thi khi 
h ; trong. lire trong truerng cua tai co thi k6o d6ng co quay nguoc ( ra <0) va 
co the xua't hten tr?ng thai ham cua d6ng co : ham nguoc HN, ham d6ng nang 
DN hoic ham tai sinh TS nhu da ghi tren cac doan dac tfnh co trong goc phari 
tu thu 4, hinh 4-5. Hay quan sat su so sanh dac di&n cua cac trang thai ham 
cung vdi trang thai ddng co trong bang 4-1. 


Bang 4-1 


Trqng thdi 
tdm vi$c 

Chinh tuu 

£)$ng cct 

'c 

So d6 thay thd 

a 

E„ 

Tr.thSi 

a> 

E 

Tr.th^i 

B6ng co 

a<7r/2 

E d >0 

Ch.li/u 

o)>0 

E>0 

Ddng 

co 

(Ed - E)/Rut 

E (j))“ 
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Ham 

ngifdc 

a<n/2 

E d >0 

Ch.fuu 

co<0 

E<0 

Ham 

ngude 

(E d + E)/Rtf 

Ham * 
Dong nang 

a=nJ2 

E d =0 

Vai tro 
dien trcl 

o)<0 

E<0 

Ham 

dong 

nang 

E/R^ 

Ham 

Taj sinh 

a>n/2 

E d <0 

Nghich 

iuu 

CD<0 

E<0 

Ham tai 
sinh 

(E — E^/R* 



. , • ^ »"• *-* viiiini iuu. oitiiy ^+-1 cune 

nhu cac dSc tmh TS trSn hinh 4-5 d^u cho thtfy, a irang thai ham tai sinh, sdd E 

va E d deu ddi chigu so vdi (rang thai ddng co. Trong do, E tac dong cung chiiu 
dan cua van va fa ngu6n tao ra dong I„, con E d ngtrpc chidu dan cua van (E d <0) 
chirng to bo cht'nh liru chi thu nang ltrong cua dong co, cac van chinh Iltu trong 
trtrOng hop nay chi lam nhiem vu chia dong dien mot chifu I„ thanh ra dong 
chay deu trong ba pha cua thu- cap may bidn ap, tiep do, may bien ap se bien ddi 
dong thu cap thanh dong xoay chidu a phfa so c3p va tra v€ Iudi dien 


De co dirge E d <0, ta phai 
cho goc mo van a > tt/ 2, tCrc 
eosa <0 va E d - U d0 cosa<0. 
Tren hinh 4-6 la d6 thi sdd chinh 
liru v6i goc a*160° : tiristo T, 
ma tai thdi efiem fit,, nghla 1A 
khi u 2a <0, cac tiristo c6 thi thuc 
hi^n chuydn mach dugc la nhd 
di6n Ap thu- ctfp cua may bien ap, 
nghia la nher dien ap ludrj. Vi vAy 
b6 chinh Iuu hie nay lam chtre 
nAng ciia "Bo nghich Iuu phu 
thuoc Itfcri dien ” 



Hinh 4 - 6. D6 thi diin ap (add) cua ho chinh h(u 
<r (rang thai nghich heu 


*Vidu 4-1: Lap so d6 thay the' cho h6 CL-D va xac dinh pham vi dilu 
chinh goc mo van a min , a max de dilu chinh toe do d6ng co trong dai D - 10:1. 
S6' lieu cho trudre : D6ng co 13,5kW ; 220V ; 1050vg/ph ; 73A ; = 0,120.* 
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Chinh Luu tiristo cau ba pha, co may bi£n ap chuyen dung 20kVA, noi Y/Y, 
U|=380/220V ; U 2 =220/127V ; dien trcf ngdn mach R nm = 0,150 ; dien khang 
ngan mach X nm = 0,870 (khi ngdn mach phia thu: cap). 

Gidi ; So d6 nguyen ly cua he CL-D theo d£ bai se nhir tr6n hinh 4-7a. 

- Dien ap chinh luu lorn nh£t: 

Ujo = — sin— yfi ,U 2 = - sin ~ .'72.127 = 297V 
n m L n 6 

- Vay sdd chinh luu : E d = E d0 cosa = 297.cosa. 

- Dien trcf cua may bieh ap : 

R ba = R 2 +R', = o,050 

K 2 ba 1,73 2 

trong do : K BA = ^ = g? = 1( 73 

- Dien khang cua may bie'n ap : 

, v n 9,1 

Xba = X 2 + X, = ZfL = = 0,29fi 

k| a 1.73 2 

- Vay dien trcf trong cua b0 chinh luu (bo qua dien tro cu6n khang va sut 
ap tren tiristo): 


Rcl = Rba+ Rem = Rba + ^ X BA = 0,05 + - 0,29 = 0,38Q 

zn 7c 

Theo do ta duoc so dd thay the' cua he nhu hinh 4-7b. 



a) b) 


Hinh 4-7. Sodd nguyen ly va so do thay the cua he CL - D trong vi dn 4-1 
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- T 6 c do 16n nh^ft trong dai dieu chinh: 

- w <Im “ - 7 ^“ = 1 lOrad/S 

- Tdc do nho nha't trong dai dieu chinh : 

o) max 110 _ 

®min — q — jq — 11 rad / s 

- sdd ciia bo chinh liru tuang dng vdi tdc dd co max la : 

E d.max = Ud0 c °sct min = K<£ dm co 1Tiax + (R CL + R„)T dm = 

= 1,92.110+(0,38+0,l 2).73=247,7V 

Tmng do : K<t> dra = = 220- 73.0,1 2 = 

“dm 110 

V * y ; COSa -" = = °’ 834 ; Ctffl ' n = 33 ’ 5 ° 

- Sire dien dong ciia bo chinh luu tuong ling vdi tdc do w min la : 

E d«»„ = U d 0 c O sa m „ = KO dm « min + (R cl + R lf ).l dm = 

= 1,92.11+(0,38+0,12).73 =56,7V 

Vay: cosa max = ^ = = 0 ,194; a max = 78,8° 

4.2.2. He Chinh liru dieu khien - Dong cd dao chieu 

D 6 ' cho ddng co cd the lam viec dupe ca hai chieu quay a trang thai dong 
co cung nhir d cac trang thai ham vdi phu tai bit ky (the' nang hoSc phan 
khang), nghTa la cd th£ lam vide dirge trong ca 4 goc phan tir cua mat phang 
[M, co], ta phai sir dung he CL-D dAo chigu. Vi trong mach dien co cac van 
ban dan. ndn vide dao chieu ddng co trong he nay phde tap hon so vdi he may 

phat-ddng coca vi mach dong luc I 5 n nguyen ly dieu kh^n. 

a) Cdc phuang phdp dao chieu quay ddng co trong he CL-D 

Cd 3 phuang phap thiet lap he CL- D dao chieu : dao chieu dong ki'ch ttf 
dong co ; dao chieu ddng dien phan urng bang tid'p diem cong tic to ; dao 
chieu dong dien phdn dng nhd bd chinh luu thuan nghich. 

- Phuang phdp dio chie u ddng kich tUdpng ca: Ta dung mdt bd chinh luu 
khdng thuan nghjch cap cho phan ting ddng ca va dat cac tie'p di^m role - 
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cong tac to dao chieu trong mach kfch til. CQng co the 
sir dung hai nhom chinh liru (thufa - nghich) lam 
ngumt kich tit dong co. So d6 don gian cua phuong 
phap nay cho trfin hinh 4-8. 

Phuong phap nay don gian, thiet bi ft. nhimg vi 
mach ktch tir co hang so then gl an lfa nen vise dong, 
cat, chuyen d6t chi.Su d6ng ktch tir xay ra voi thai gian 
qua de ldn, anh huong dfa nang sua't may san xutft. 

- Pht/ang phip dao chidu dong dien phan dng 
bang top diem: Khi gitf chidu dong kich tir khong ddi 
ta dung mm be chinh lira khOng thuan nghich, ket 
hop voi cac tig'p dte’m dao chieu (T, N) cua cac cong 
tac to trong mach phan fag nhtr so d6 hinh 4-9 ta co 
mot ha CL - D dao chieu ttrong de'i don gian 



Hinh 4-8. 80 do nguyen 
ly he CL - D dao chieu 

?*• «■« -** 



phan ung la khong tin cay va tudi tho thi£t bi kern. 

Nguoi ta cung co thd sir dung bien phap didu kh,dn d 4 
dam bao dtfa ktfa dong cat tie'p diem khi I„ a o 
nhtrng khi do ddi hoi trinh tir tdc dong trong mach 
theo mm quy tac nhdt djnh, dieu do lam cho d 6 tac 
dbng nhanh cua he kem di. 

phip dio chi4u dong diin phS'n dug 
bing bi chinh idu thuin nghich Ngiroi ta dimg be, 
chinh lira c 6 hai nhom van, ttrong duong vdi hai be 
chinh ltru khbng thuan nghich da xet & phin trtn, de ^ - w 
cung cdp cho phan fag dbng co ; m 6 i nhdm dam bao mm, 4 - s. SoM „ 
ho dong I„ chay theo met chieu. So d 6 khe't cua he h iCL-D ddo ckiiu dung 
diroc gidi thiSu tren hinh 4-10a. Bang each phbi hon ,ie " pdi/m ,hu i n '<ghich 
gitra trang thai lam viec cua ddng co (trang thai deng pUn *“ g 

co hoac cac trang thai ham) va trang thai lam viec cua cac nhom V V 

SS’c'dlSS 1 " 1 "‘T m “ one ci 

S 6c °7o V V T ^ Phl ” 1 ”* 4 1 4 “ *> V, ta ,i«. cOn gdc 2 vl 

quay cua ' coVd.'.^T™ vi Mm li ” h * ci h„i chide 

‘ , L “ ’ u “ "« P“i hop chi. irft, l„„l, 4-10b Duong 

im 11 d,c „nh co cu. ®„ s CO 6 cic „ m , Ui v4 chi ; u qu , y “”" s 


9-GT.T06f>flEMn 
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Ta cung co the suy ra cho cac trir&ng hap dOng ca ham nguoc va ham 
dOng nang nhu da trinh biy ct hinh 4-5 va bang 4-1. 



a) b) 

Hinh 4 - 10. So do khoi va cac trgng thai 1dm viec ccf ban cua he CL - D 
ddo chieu dung bd chinh hiu thudn nghich trong mack phdn Ceng dong CO 

b) So do nguyen ly he CL- D ddo chieu dung bd chinh luu thudn nghich 

So d6 kh6'i hinh 4-10 duoc cu the' hoa bang cac scf d 6 nguyen ly. Thirbng 
gap hai loai so d6 noi b6 chinh luu thuan nghich : so d6 song song - nguoc 

(hinh 4-1 la) va so d6 hinh chu thap (hinh 4-1 lb). 




b) 


Hinh 4 - 11 , Cac so do nguyen ly he CL- D ddo chieu diing bd chinh Utu thudn nghich 
a) So do lia ha pha song song-nguoc ; b) So do tia ba pha chu thap 

Cac so d6 song song - nguoc co uu die’m 1 h sir dung loai bien ap hai lo day 
quan (mot so ca'p va mdt thtf cap) va tan dung h6t kha nang c6ng suit cua cac 
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to day quan do. Cac so do chu thap doi hoi may bien ap ba to day quart, trong 
do ting vdi m6i chilu quay ciia dong co chi su dung mot t6 day qua'n thur cap, 
con t6 thur cap kia dudng nhu bo kh6ng. Vi vay so 66 song song - ngupc dupe 
dung nhi^u hem. 

c) Cdc nguyen tac dieu khien bo chink htu thuqn nghich trong he CL - £> 
ddo chieu 

De dam bao su phoi hop lam viec giura cac nhom van V,, V 2 vdi dong co 
nhu da trinh bay d muc a, doi hoi phai dieu khi^n cac nhom van nay thco 
nhu'ng nguy6n tac nhat djnh. Co hai nguyen lac di£u khien cac nhom van : 
dieu khidn rieng va dieu khie’n chung. 

- Dieu khien rieng hai nhom van dupe thuc hien bang c£ch : tai m6i thcri 
di^m ta chi cap xung mo tiristo vao mot nhom, con nh6m kia khOng co xung 
mo nen bi cat khoi dong co. NguyCn tac dieu khi^n nay dam bao su lam vipc 
ranh mach, loai !r it han dong dien can bang (I CB ) chay khep kin trong hai 
nhom van (kh6ng qua dong co). Tuy nhien vipc dieu khien phurc lap, vi phai 
lay “tin hieu khong” cua dong dien cac nhom van de dieu khien “bo logic’ 4 , 
nh^m dam bao chac chan viec c£p xung md cho nhom van nay khi dong dien 
trong nhom van kia da hoan toan bang khong. Ngoai ra, trinh tu diPu khidn 
logic nay cung lam keo dai thcfi gian qua trinh chuyPn doi tir nhom nay sang 
nhom khac. 

’ Dieu khien chung dupe thuc hipn bang each dong thdi c£p xung mo van 
len ca hai nhom, nghia la ca hai nhom van deu b trang thai thong. Tuy nhien 
ta phai trnh loan sao cho tai tirng che dp, chi co 
mpt nh6m co trao d6i nang lupng (thong dong) 
v6i dpng co, con nhom kia chi b “trang thai dai” . 

So d6 thay the cua he co dieu khi£n chung dupe 
trinh bay tr£n hinh 4-12. 

Uu di&n cua nguy£n the di£u khien chung hai 
nhom van la dam bao cho he thPng linh hoat khi 
chuy&i 66\ che' dp, dp tac dpng nhanh cao, mach 
dieu khien don gian. Tuy nhidn, do ca hai nhom 
van nay d£u b trang th£i thong, nen ludn luo-n t6n 
tai dong dien can b4ng (i cb Iren hinh 4-12) chay 
“ky sinh” giffa hai nhom van. 

Vi vay khi dieu khien chung, ngudi ta phai 
ndi vao he thPng c«c cupn khang can bang KCB 
nhu tren hinh 4-11 66 han che' dong i cb dudi mure 
cho phep. 



Hinh 4-12. S(t do (hay the 
cua he CL - D ddo chieu khi 
dieu khien chung hai nhom van 
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4.2.3, He Chinh lufu dieu khien - Dong cd ti/ dong 


Thirc t£ rat it khi gap h 6 CL- D khdnfe tu ddng. He CL- D tu ddng thucmg 
gap hai loai : loai dieu chinh tu ddng cac toa do ddng ca dung bo khuech dai 
t 6 ng va loai dieu chinh doc lap cac toa do ki£u ndi tiep. 


a) O cac he dung bd khuech 
dai tong (hinh 4>13a), tin hieu 
dat U d , tin hieu phan h6i am toe 
do U pW va tin hieu phan hoi am 
dong dien co ngdt U pi ng duoc 
l 6 ng hap thanh U dk tren d^u vao 
cua he nhd mot bd cong hoac mot 
bd khuech dai, hoac co the true 
tiep dua vao khdi tao xung - dich 
pha cua bd chinh luu. Cau true va 
nguydn ly lam viec cua he tuang 
tu nhu da khao sat 6 chuang III 
. Dac tinh co dieu chinh cua he co 
dang dac tinh may xuc. 

Nguyen ly lam vide cua he va 
dang dac tinh ca da diroc trinh 
bay trong chuang III (muc 3-5). 



Hinh 4 - 13a. So do nguyen ly he CL - D tu dong 
dung ho khuech dai tong 


b) He dieu chinh doc lap ede toa do kidu ndi tiep dirge thirc hien bang 
hai mach vong di£u chinh : vong diiu chinh ddng dien va vong dieu chinh td'c 
do vdi cac bo di£u chinh DCj va DCco dat ndi tiep va “ddc lap tuang doi" vdi 
nhau. So do nguydn ly cua he cho tren hinh 4-13b. 

Vong dong dien gom tin hieu dat dong U d j, bo cam bie'n CBj lay tin hieu 
phan h 6 i am dong dien U pi = K pi .I„ va bd dilu chinh ddng DCi. Tin hieu ra 
cua DCi la U dk dua v&o bd tao xung- dich pha cua chinh luu. Chtic nang cua 
vong nay la duy trl dong dien ddng ca khdng d 6 i theo gia tri dat U di , vi vay 
ngucri ta sijr dung bo DCi dang ty le - tich phan (PI). Chu y rang, dien ap dat 
U di cua vong dong dien chinh la dien ap ra U rW cua bo di 6 u chinh td'c dd DCco. 
Bang cich tao cho DCco mdt dac tinh han ch£ kie’u bao hoa nhu tren hinh 4-14, 
ta se co U di max = U r ^ max = const trong cac qua trinh qua dd, tuang ting v 6 i 
^dimax ~ Icp = const. 

Vong t 6 c do bao g 6 m tin hieu dat tdc dd U d bd cam bie'n CBo> l£y tin 
hieu phan hdi am td'c dd U p0) = K p(1) .(o v£ bd di£u chinh toe dd DCto. Nhu da 
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neu Iren, bp DCw co dac tt'nh kifiu khu&h dai bao hoa (hinh 4-14) ; dien ap 



Hinh 4- 13b. So dd nguyen ly he CL-Duf d6ng co dieu cliiiih doc 
lap cac too do kieu nd'i tii'p 


Sau day ta xet m6t qua trinh khcti dpng cua he thPng Urn vt du. Gia sir ta 
dat vao he tin hieu dat ttfc do U d(0l , dong co se 


dupe khcti dong nhung ban dlu tp'c do to = 0 n£n 
dien ap phan hdi U p(B = 0, tin hieu sai lech a 
d^u vao cua bo dieu chinh tP'c dp DCto se la ldn 
nhat : U A(1) = U d(1)( = max . Didm lam vipc d^u 
tien cua DCta la die’m A tr6n dac ti'nh di6u 
chmh (hinh 4-14), tuong irng, tin hieu ra cua 
DCto (va cung la tin hieu dat dong dien) se 14 
cue dai: U r(0 = U di = U d , m „. 



Hinh 4 - 14. Dac tinh cua bd 
dieu chinh 16 c do DCeo 


Nguoi ta chon U di max _ K pi .I cp nen dong dien khcti dpng I kd cua dpng co 
dupe han chP tdi da 6 gia tri nay : I u majl = l w = I cp . Sau do, tPc dp tang len, 
U p0) tang len, U Ao> = U d(or U p(0 se giam d4n va di^m Ita viec chay tir A sang 
B, nhung trong qua trinh d6 dien ap dau ra cua bp dieu chinh tPc dp U r(u vSn la 
gia tri bao hoa khong d6i, nghTa la vSn duy tri U di max tren vong dUu chinh 
dong dien va dong dien ddng co vin dupe giit I u = I cp = const . GiSn cu Pi quiS 
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trinh tang ttfc, toe do du ldn, tirong u*ng v6i 
diet! Ip phan h6i toe do U pe)iB = AB (hinh 4- 
14), die’m lam viec ra khoi vung bao hoa, U di 
bat dlu giam xuong va dong dien dong ca 
giam din cho den khi lam viec xac lap. Nhir 
vay trong doan khcri d6ng, dac tmh co (hoac co 
dien) la dirdng thing dtfng: I„ = I cp =const ; 
con trong vung eong tac, dac tmh co co d6 
edng phu thuoc cac he so phan h6i tdc dd va 4 ; 15 D **x Hah cua hr 

• dieu chinh doc lap ede mg do kieu 

dong dien (K pt0 va K pi ). Ta co dang dac tmh co n<}i Hep 
nhir ve tren hinh 4-15. 



4.3. Dl£u KHI^N DONG CO MOT CHlfiu BANG BO BAM AP 
(HE Dl£u CHINH XUNG DlfiN AP - DONG CO DAX - D) 


4.3.1. Nguyen ly lam viec cua he DAX-0 


Doi vdi cac dong co mot 
chieu kich tur doc l|p c6ng suit 
nho (cor ducri vai kW) ngircri ta co 
th^ sir dung bd bam ap 66 tao ra 
day xung dien ap mdt chieu cung 
clp cho phln tfng d6ng co. Khi 
thay d6i d6 rong cac xung 66, 
gia tri trung binh cua dien ap 
thay ddi, nhd do di£u chinh diroc 
dong dien, momen va toe do 
dong co. 

So 66 nguyen ly don gian 
cua he DAX-D diroc ve trdn hinh 
4-16a. Phln chu ye'u cua no la 
m6t b6 ngu6n mot chieu U, khoa 
dieu khien K, d6ng co D va van 
diot dem V 0 . Gia sir chu ky dong 
cat cua khoa K la T CK , g6m 
khoang dong t d va khoang clt t c , 
thi dien ap dat vao ddng co se co 
dang xung nhir tren hinh 4-16b. 




Hinh 4 -16. a) So dd nguyen ly he DAX - D; 
b) Do thi dien dp ; c,d) Do thi dong dien phan dug 
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Khi K dong, U„ = U, dong dien chay tir ngudn vao cuOn day phin ung tang 
dfin theo ham s<5 mu (i,) ; khi K ngat, dOng ca duqc cSt ra khoi ngudn U va 
dong kin mach qua diot V 0 , dong dien duqc duy tri nhcJ nang luqng rich luy 
trong dien cam cua mach phin dng, va n 6 se giant din cung theo ham so' mu 
(i 2 ). Neu dien cam cua mach du Icin, dong didn se ducrc duy tri cho den chu ky 
sau, ta duqc dang dong dien hinh rang cua i =f(t) lien tuc nhu trOn hinh 4-16c 
Nguai ta got diy la che' do dong dien lien tuc. 

Vi dong dien bicn thten theo then gian, n 6 n momen va tO'c do dOng ca cung 
deu bien thten theo then gian va he thO'ng khOng co trang thai xac'lap tlnh. 

6 che do dong dien lien tuc, cac dai iuqng trong he duac tmh loan theo 
gia tri trung binh : 

Dien ap hoac sdd trung binh cua bd nguon bam xung : 

Eb = U, b - U = yTJ ( 4 . 19 ) 

irk' 7 


Trong do, d 6 rdng xung : y = t d .f x 


T, 


CK 


(4-20) 


Vdi f v = 


x rp [Hz] tin s 6 xung dien ap dat len dong co. 
A CK 


- Dong dien ph£n tfng trung binh se ia : 

r __ T _ E b -E yU - KOco 

- l ib -r, =-~- 


R 


R„ 


(4-21) 


Phuong trinh dac tmh co va dac tmh co dien cung tuong tu nhu 6 ede he 
CL - D, va F-D da xet: * 


co = 


rU _R^ _ yU 

KO KO u KO 


(KO ) 2 


M = co 



b 


(4-22) 


Dac tmh co theo phuong trinh 
(4-22) la nhung dudng thing song 
song nhu tr 6 n hinh 4-17, trong do 
t 6 c do khdng tai tuong phu 
thuoc dd rdng xung y : 


co 0 


_yu 

KO 


(4-23) 


Khi cho y thay ddi, ta se co 
nhung duerng dac tmh nhan tao 
tuong ting vdi cac gia tri ttfc dd 
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khac nhau, hoSc nhflng momen (dong dien) khoi dOng khac nhau. 

ChLi y rang, phuong trinh (4-22) va cic dSc ti'nh ccf la nhflrng ducfng thing 
chi dung vcri che' db dong dien lien tuc. Cung nhir b he CL - D, 6 he nay khi 
ddng dien phlSn umg nho (I a - >0), nghla 14 khi phu tai M c ->0 thi cung xuit 
hien che' do dong dien gian doan. Dang d6 thi cua dong dien giSn doan duoc 
ve tren hinh 4-16d con dac tinh co cua dOng co 6 che do nay se la ducmg cong 
nh y da ve 6 viing sat true tung cua dd thi hinh 4-17. Gia tri to'c do khOng tai ly 
tuerng ti'nh theo (4-23) chi la gia ttidng, con thuc chit tat ca cac dudng dac tinh 
deu co chung mot tO'c do khOng tai ly tudng la o) 0 . c (xem hinh 4-17). 

U 

®0.c = (4-24) 

4.3.2. Phtfdng phap dieu khi§’n he DAX-D 

Nhu da phan ti'ch d tren, dd dieu chinh cac thOng sd' diu ra cua dpng co, ta 
can thay ddi gia tri trung binh cua dien ap hoSc sdd cua bO bam xung, tuc phai 

thay ddi do rOng xung dien ap y. Tir bidu thtre (4-20) ta tha'y co 3 phuong phap 
dieu khien ; 

- Dieu khiin bang each thay ddi thefi gian dong khoa t d va giff T CK (f x ) 
khong ddi (phuong phap dieu rdng). Day la phuong phap don gian va hay 
dung nhaft. 

- Didu khidn bang each thay ddi thefi gian chu ky xung (phuong phap dieu 
lan) : f x = var va giu t d = const. 

Phuong phap hdn hop : Vila thay ddi t£n sd xung, vila thay ddi khoang 
dong cua khoa t d . 

De thuc hidn cac phuong phap diiu khidn tren, ta phai sir dung cac loai 
khoa didu khidn” khdng ti£p didm, co dd tac ddng nhanh cao va ddng cat 
bang tin hidu dien. Do la cac loai van dien tu edng suk nhu transisto lire hoac 
tiristo. Tan sd xung dien f x phu thude v*o dd tic ddng nhanh cua cac van nay, 
neu sir dung tiristo nguoi ta thuerng chon f x = 500Hz. 

4.3.3. So do cua he OAX-D don gian dung khoa tiristo 

Hinh 4-18 gidi thidu mdt so d 6 don gian cua he DAX-D co khoa ddng cat 
bang tiristo. 6 mach ddng luc, bd ngudn mdt chi^u la bd chinh luu ciu diot ba 
pha, t^o ra dien ap U tuong ddi bang phang, giup cho vide duy tri chd dd dong 
dien hen tuc duoc dd dang. Khoa K trong so d6 hinh 4-16a duoc thay bang 
tiristo T lt no duoc ddng bang xung md U xl vao diu mdi chu ky cua xung dien 
ap, tuong tu nhu ddng khoa K tren hinh 4- 16b tai cac thefi di^m 0, t 2 , t 4 , ... 
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De ngat T,, ta cho xung mcr T 2 de dua dien ap nguoc lay tren tu C (c6 cue 
tinh ghi tren hinh ve) dat len Tj. Dien ap phai du ldn va duoc duy tri trong m6t 
khoang thdi gian an loan M khoa T,. Nhu vay, thefi diem dat xung mo T 2 chrnh 
la thai di^m cat khoa T lt tuong iftig vdi cac thcri diem t h t 3 , t 5 ... tren hinh 4-16b. 



N£u ta giO co dinh day xung 
ma T, (day U x] ) va cho xe dich 
day xung mo T 2 (day U x2 ) t hi se 
thay doi duoc khoang t dt tire thay 
doi de r6ng xung dien ap y khi 
tan s6 f x = const. Mu<5n v&y, tren 
so d6 hinh 4-18 ngtreri ta dat bo 
FXC phat xung chuln U xc vdi tin 
s6 xung dien ap mong mutfn f x 
(thuemg bang khoang 200 + 500 
Hz), tir do qua b6 sir a xung X t 
d& tao ra day xung U X1 cho Tj 
nhu tren hinh 4-19a va b. 

D6ng then, cung tit day xung 
chuan U xc nay, qua khlu tao 
dien ap dong b6 cho T 2 (DB2), ta 
duoc day xung rang ctra U db2 
(hinh 4-19c). MOt khlu so sanh 



Hinh 4-19. a.b.c.d) Dang xung dien dp tren dau 
ra cua cac khdu trong mach dieti khien ; 
e) Dang dien dp dat len phdn dug ddng co 
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dat trong bp tao xung - d.ch pha XF2 se so sanh tfn hieu d6ng bo U, vdi 

ZnZhTZctZ™ ^ ^ dinh ta ° XUn « T 2 "hu bZ thi 

ta ^ thdl * «* va « qua 

y xung aien ap dat Ien ddng co nhir tren h'mh 4-19e. 

t6 “ ,**£*"* “ “ “ d * h **«,», u„. „„ „ «* cMnh „ m 

rtiSf ■ g . r '™ n so d0 ^ thay d.e„ ap di^u khien duoc i6ng hop tir tin hieu 
hai V ° ne dieU cWnh : d ™ g dien qua b6 DC, va vong tdc dP qua 


4.4. miv khi£n dOng co kh6ng d6ng b6 bAng 
di$n TRC( xung trong mach r6to 

4.4.1. So do nguyen 1 % 


E roto y ma Ta ^6 n^n ^ 

khao sat trong chuong III (muc 3.4). °° ^ ^ hl " h 4 " 20b Vk d “ dtr<?c 


0 day, dong di6n 
ba pha roto I 2 duoc 
chinh liru bai clu diot 
thanh dong mdt chi£u 
Ij chay qua dien tro 
di^n tro nay dong 
vai tro dien trd phu R f 
trong so 66 4-20b. 
iVIdi gia tri cua R mc 
Urong tir nhu m6t gti 
tri cua Rj se cho ta 
m6t dirdng d*c tmh 
nh^n tao. Ngudi ta da 




thirng minh diroc rang* 
de co dirqc dirdng dac 
tinh nhtr nhau thi gi4 


a) 


*» 


Hinb 4 - 20. a)Sa d6 nguyen ly hi die'u khi/n dien trd xung 
. 8 co thong dong bd roto day quan ; b) Sa dd dang tri 
nguyen thuy 


J38 


lr ? o sc * do 4-20a va R t - 6 so d6 hinh 4-20b c6 quan he : 

R mc = 2R t (4-25) 

Neu cho trudc y6u c£u ve che' dp cdng nghe cua may san xutft, ta c6 th£ 
xac dinh dac tinh c a cong tac, nghia la bi€t trudrc dupe dp trirot tori han nhan 

^th.nt dac *inh nay, tur do chung ta co the xac dinh dupe gia tri dien tro 
m6t chi^u c£n cho vao mach. 

Cach tinh nhu sau : Trirdc h£t tir do truot tori han tu nhien S, h va dp trirot 
tdi han nhan tao S th n1 theo bieu thuc (3-43) ta co : 


S lh = 


_ R 2 


va S fh nf = 


R 2 i _ R 2 + Rf 


v °th.nr Y Y 

nm A nm A nm 


So sanh 2 bie'u thuc nay ta rtit ra bieu thtic xac dinh R f : 


Trong do : 



(4-26) 


R 2 - Dien trd cuOn day roto cua dong co ; 

Sth - DO truot tori han cua dac tinh co tir nhien. 
Sau do, theo (4-25) ta co : 



- 2R f = 2R 2 


/ 


v 




(4-27) 


Viec di£u chinh tdc do va momen trong he dupe thuc hipn bang each lien 
tuc thay d6i trang thai d6ng- cat cua tiristo T, tao ra mpt dang dien tro R mc 
kieu xung. Gia tri trung binh cua dien tre* phu thupc dp r6ng xung, turc phu 
thu6c vao khoang thcri gian dong tiristo T so vdi chu kj dong cat: 


R mc.tb= R lU-Y) 

Trong do : 


(4-28) 


Dp r6ng xung dien tro y = ; (4-29) 

t ck 

T CK -thcri gian cua mpt chu kj dong cat; 
t d -thcri gian khoang d6ng tirito T. 

Nhu v|y, de thay ddi dien tro phu R mc , ngudi ta di£u khi^n tiristo T de 
thay ddi y, tuong tu nhu viec di£u khidn cac xung dien ap 6 muc 4.3. 
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s lh1 


4-4.2. Cic d,c linh gld, h.„ « alS „ bl4n cia c4c qu4 ^ ^ ^ 

De ma r6ng pham vi 
dieu chinh (ca momen va 
toe d6) ngirdi t a thudng 
tao ra hai dudng dac ti'nh 
gidi han : dudng I - gi<jj 
han ngoai va dudng 2 - 
gidi han trong nhir trdn 
hinh 4-20c. 

- Dudng gidi han 
ngoai nham muc dich ha 
thap dudng dac ti'nh co tu 
nhien, ihanh dac ti'nh nhan 
tao co do trugt tdi han s, h , 
du ldn, nhd do dam bao 
cho viing tdc do thap co 
kha nSng di^u chinh 
momen rdng, nhat la trong ,, H ‘ nt ‘ 4 ' 20c ’ Cdc d 4 c cadiiu chinh da he did 
vimg ham nguoc, di^u mh ' ' >raxungd * ng cakh »d as ng bo row day qdn 

T2 2 T: ■* --—"«».« * 

IcXr; - ** ** “ *• «. “ 4-20, Gi, 

R«* (0,15+0,2^ 

Trong do : R dm - dten trd 

S e ia Nhlr V|y ’ d ' t6i han Cl ’ la ^ «'»!. gidi han ngoat xa 


0) 

A 

L TN 

2 \-—-_^J/ /; 

~TT k~~ 

, *\ • 2 j Mth IV 

J \ 

M nm2 \ / 

1 r^lj. \ 

\! 3 

s^y\ 

V j/ 

/ A 

<\ 


; \ f/ 

) 

' 


(4-30) 


d dinh mure cua ddng co (R d = , 

m V3I, 


1 2dm 


Sthl * S,! ’fe +: 


an ngoai xac dinh theo (4-27) 


(4-31) 


ry , , lx mc.max — ^0 + *^ ] • 

roto dudi gia tri cue ^ *** d6ng di *“ m * ch 


Va 


R — U d.max 

me.max ~ » 

l d. cp 


(4-32) 
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Do do : 


(4-33) 


^mc.max ^0 

Trong d6 : 

rh-A Id ; c f i ,’ 226I ? cp ' D ° ng di ® n cho P h6 P trong mach m6t 
chieu (chinh luu can). 

u d. max - Dita ap chinh luu 1dm nha't ling vdi khi d6na co 
ng5n mach. • 5 

■ . Utjng ■ Tuy nhlfin > nher cam cua mach dien du lcm (X 2 

va X CK ) nen d6ng roto khbng the dot biefn, do do dOng co se »ne tn> ,hJ 

< “ n8 3 hi “ h 4 - 2oe> ' csch «« 
dir if ‘ 8lan ‘ d ' d6 r6ng y cia xung di ? n tro va nhd do se xe dich duoc 

r “ “ - - - £ 

4.4.3. He dieu khien dien trot xung tu dong 

lam hf 8 tl,0nS tV nh “ 6 "■ DAX " D - khoS d °»e cat trdn dien tra R. cung dtroc 
am bang cac Mnsto va cac linh kien phu tro. Cac phttong phap difiu khifa do 

va d ? J Va - W - C ‘ 6n§ h ° P tfn hi6u d, c u khien theo dien ap phan h6i tot do 

;;5 s n - h ,f r ng tv nh “ 6 hinh £ 

h,n nen tren (cdc dlT^LtTJoc)^ nga " S ^ 2 ** ‘'' nh ** 

khie’n die? ,trf ;,f hpn dl -, n trd R ° va R| trong m * ch m<?t chi6u cua so d6 dieu 
momen™ *»* dien chinh 
lieu cho tntdr • riA S 8 1 ? 8 thal dt?ng c0 cun 8 nhlr ham nguctc. SO' 

M?h ' - ng 00 r0t ° dSy qu& 30kW ; 380/220V ; 970vong/ P h. X = 

M? = 2,8 : I,dm = 7 ° l5A ; R > = °’ 125 « I X, = 0.23Q ; E 2 , m = 259V ; l 2Am = 

72A; R 2 = 0,055fi ; X 2 = 0.2250 ; he sO biOn ap K =14 
Gidi: 

dOi tot V6i b f ‘r nay ' cac dien tr6 R 1.- can xac djnh theo don vi tuyet 
don vj d«i “” 4 “ t ” nE ^ V ® * «*■ « d6 .0 ,h< bi«u u,i theo 


* DO trirot dinh mtrc : 


^dr 


- n o-n dm 1000 - 970 


no 


1000 


= 0,03 
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- Do truot tdi han cua dSc tfnh co tu nhien : 




0,055.1,4 2 , 

+ (o,23+ 0,225.1,4 2 ) 2 


0,158 


- Dac tinh ca tu nhien se dugc ve qua 3 di£m : 

M* = 0;s = oj; [m^ = i;s Am =0,03]; [m^ = 2,8;s th = 0,15 


58 


- Dien trd co dinh trong mach mot chieu R 0 se dugc chon theo (4-30) va 
lay theo mure ldn nhat co lh£ duac, nham muc di'ch ha th£p dac tfnh gidi han 
ngoai (dudng s6' 1 hinh 4-20c), trong do do truot tdi han s lh] cang thap thi 
vung momen ham ngugc cang lorn. Vi v£y chon : 


R 0 = 0,2R dm = 0,2. 


J 2.nm 


V3I 


= 0 , 2 . 


2 dm 


259 

-s/3.72 


= 0,2.2,08 = 0,4 in 


, - Dien trd phu 3 pha dang tri cho R 0 duac xac dinh tir (4-25) : 
Rro= ^-R 0 =0,205Q 


- D6 truot tori han cua dac tfnh co gidi han cd dian trd co dinh R 0 (tuong 
duong la R f0 ) dugc xac dinh theo (4-31) hoac (4-26) : 


s ih I “ s ih 



\ 


J 


= 0,158 


0,205 

2.0,055 



= 0,747 


- Dac tmh co co dd truot tdi han s th! = 0,747 dam bao vhng di£u chinh 
momen du rdng cho ca d trang thai ham ngugc (goc phdn tu thti 4) va khi khdi 
ddng. 

- D£ chon dien trd R } , ta xac dinh gia tri didn ap chinh luu ldn nhat, dng 
vdi trudng hop dong co ngin mach : 


U 


d.max 


= 2,34.E 2 nm (f) = 2,34 


= 2,34.^ = 350,3V 
v3 V3 


- L&y mrtc han cha dong dien roto : I 2 max = 21 2< i m , tuong duong vdi dong 
di6n trong mach mdt chieu : 

I<icp = ^.max = 1 >226I 2 max = 1,226.2.72= 176,5 A. 
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- Dien trd didu chinh R, 

R, - ^d.max p _ 
1 T K 0 - 

1 d.cp 


duoc xac dinh theo (4-32) va (4-33): 

350,3 „ 

-0,41 = 1,5740 


1 9$ lrU ^ 1 t61 ^ Clia Unh C ° gl&l h ^ n tr ° nS ^ ng Rmc = R ° +R| = 


s th2 = $th 


K 


2R 


+ 1 

2 ) 


= 0,158| — 1>98 +1 | = 3 
2.0,055 1 


- Dac tmh co giori han (dirdng 2 tren hinh 4-20c) vdi s th2 = 3 va M* h =2,8 
se co vi tri sat true hoanh, vdi momen ng4n mach M* m 2 =0,9. 

, C }t S ' Tiln , s6 d6ng ck c£la khoa tiristo T cfl ng duoc chon tuong tu nhu 
tan s6 dong cat cua xung dien ap, thirdng lay khoang 500 Hz. 


4.5. h£ miv khi£n DONG co kh6ng d6ng B0 bang B() 

Dlfiu CHINH DI$N AP XOAY CHlfiU DUNG TIRISTO 

( H$ Dlfiu CHINH PHATIRISTO - D0NG CO) 

4.5.1. B$ dieu chinh dien ap dung tiristo 

- D 6 thuc hien nguyen tie didu khidn d6ng co khdng d6ng be bang each 
thay ddi dien apstato Uj, ta c6 the su dung be ngudn tiristo, thuong goi la “be 
didu chinh pha tiristo”. Nd c6 thd ducrc n6i d6i xiing trSn ca 3 pha stato (so d6 
a va b- Hinh 4-21) hoac ntfi kh6ng de'i xung vao 2 pha nhu so d6 hinh 4-21c. 

MOi pha g6m 2 tiristo ntfi song song- nguoc. CQng co thd thay cho cap tiristo 
bang met van triac. 

TCr so dd ta thay, dien ap luai tren dau vao cua be didu chinh pha la hinh 
sin (U f 6 cac ddu A, B, C) c6n tren ddu ra U 1A> U 1B , U lc se bi cat di met phSn 

hinh sin dung theo thcri diem mo cua cac tiristo. Thdi didm mcr cang muen, tire 

goc mo a cang lorn, thi phdn cat di cang nhieu, phdn dien dp c6n lai dat len 
stato d6ng co cang nho. 

De tha'y ro dang dien ip dat len d6ng co, ta xet so dd 4-2la. 6 day, day 
quan stato duqc ntfi Y co day trung tfnh, do do c*c pha lam viec d6c lap 
khOng phu thuOc nhau. 
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Hinh 4-21. Cdc so do noi bo dien chinh pha tiristo 
a) So do ddi ximg i d day trims tilth >' b) So do ddi ximg noi Y ; c) So do klions ddi .vihie 


Neu tach rieng m6t pha, ta se 
dirge so do hinh 4-22a. Tiristo Tj se 
md a nira chu ky duong cua dien ap 
lirdi ke tir thcri diem co xung didu 
khien a. Tai n, didn ap ludi chuyen 
sang nira chu ky am, nhung nhcr co 
nang luong tich luy trong di6n cam L d 
cua dOng co nen dong dien qua Tj van 
duy tri them m6t khoang then gian ntfa 
urng vdi goc <p. d nira chu ky am cua 
dien ap Jurdi, T 2 se lam vide tuong tu. 
Ket qua ta co di£n ap trdn dong co 
g6m nhiJng phdn dirdng hmh sin duft 
rdi nhu tren hinh 4-22d. Khoang durt 
(u, = 0) tuong urng vdi goc a-cp, trong 
do a - gdc md cua tiristo (gdc di£u 
khi^n), cp - goc pha cua dOng co : 

, ^=^ = ¥ 1 ( 4 ' 34 > 

K d R d 



Hinh 4 - 22. Trich mdt pha cua so do 4-2la: 
So do nd'i day vd cdc dang dd thi dien dp, 
ddng dien 


(X d , R d - didn khang vk didn trd cua ddng co) 

Dudng cong u, = f(Qx) nhu tren hinh 4-22d chda cac thanh ph^n song hai, 
trong dd ngudi ta quan tarn d£n song co ban (sdng b£c 1) ting vdri tin s 6 cua 
ludri didn (50HZ), vi day la thanh ph£n sinh edng ddi vdi may dien xoay chidu. 
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Bang each phan tich chudi Furie ta nh&n diroc biiu thtfc cua gid tri hi£u dung 
song bac 1 (Uj)» la ham s6 phu thuoc goc a va tp : 

v i =T7 L = f(a,(p) (4-35) 

Uf 

Trong do : . 

Vj- gia tri tircmg doi cua Uj ; 

- gi£ tri hieu dung cua di£n ap pha ludfi. 

VI bi£u thuc (4-35) phtfc tap nen ngi/cfi ta thu6ng bie'u thi quan h£ 
vf = Audi d ?ng d6 thi nhu tren hinh 4-23, trong do a - dung cho so do 

ndi Y co day trung tinh, b - so do noi Y khdng co day trung tinh. 



a ) b) 

Hinh 4 • 23. Quan he v 2 - f(a, q>) cua set do co day trung tinh (a) vd 
khdng co ddy trung tinh (b) 

Khi da cho d6ng co va biet ch£ do lam viec cua no, ta co gia tri cua goc (p, 
tfif do ta xac dinh diroc di£n £p dlu ra cua bd di£u chinh pha v, (ho&c U|) theo 
goc di^u khi£n ct ho Sc nguoc lai. 

4-5.2. Sd do nguyen ly cua mot he “Dieu chinh pha tiristo- Dong 
cd” tir dong 

BO di£u chinh pha tiristo \k m6t bd ngu6n di£u chinh di£n ap xoay chilu 
linh ho^t v* co kha nang di£u chinh tir d6ng. Ngucfi ta co thi su dung no de 
di^u chinh dong di£n vk momen dOng co ki£u cac b6 khoi ddng c6 han che 
dong di£n vk momen. Nhi^u tru&ng hop ngirdi ta kit hop di dilu chinh t6c d$ 
thdng qua ckc kbku phan h6i co ngat. Hinh 4-24 gi6i thieu m6t so d6 nguyen 
\<f he tir ddng dieu chinh d6ng difn va ttfc dC ddng co. 

NMST.TOtagDifn 
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Di6n ap khcri dOng dOng c 0 U l0 duac xac dinh nhd tin hiOu dat U d . Khi 
khai dong ban ddu, cac tm hiOu phan h6i km theo dbng dikn va theo ttfc do 
deu chira co : 

^pi.ng = 0 » " 0 

DiOn ap dat U d duoc dua vdo bO khuO'ch dai KD tao ra U dk tuong ting vdri 
goc mo van a 0 du nhd; bO di£u chinh pha se cho ra di£n ap U 10 du ltin de dOng 
co duac khai dOng nhanh. Trong qua trinh khai dong - tang tdc, neu dong dien 
dOng ca vtrat qua gia tri quy dinh (I t > I ng ), thi diot On ap OA se thOng va tren 
dau vao se xuk't hi6n di6n ap phan h6i am dong di6n U pi>ng , lam giam diOn ap 
XU V va U dk , do do lam tang goc m6 a cua tiristo, k€t qua Ik lam giam diOn ap 
U ( va dong diOn Ij cua dOng ca. Nhu vky, dOng ca dtiac khai dOng vci dong 
diOn I KD = I ng = const. 

Khi tOc do dOng ca dat d£n gia tri dat (( 0 >G> d ), di6n dp phan h6i lay tit 
may phat t6c FT du 1cm : U p0J £U ()I diot ngat D ng se thOng, va tren ddu vao 
cua he thOng se xudt hi6n thanh phdn tin hiOu phan h6i km tOc do co ngkt 
Upco.ng 1 Tin hieu nay co tac dung lam 6n dinh tO'c dO dOng ca xung quanh gia 
tri co d (dung nguyOn tkc di£u chinh tir dOng theo sai lOch). Gia tri t6c do dat se 
duac thay d6i nhd con tructt tren chi£t dp U 0 . 

Neu bi£t dac tinh vao-ra cua khku tao xung-dich pha XF : [a = f(U dk )l, 
ket hap vdi d 6 thi v^= f(a,(f>) tr6n hinh 4-23, ta co th^ tfnh ra diOn ap va 
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dung cac dac tfnh c a cua he hd. Sau do* l£y cac quan he tin hieu phan h6i, tfnh 
dien ap tdng hqp tren cac dlu vao cua he IU V , ta co thl xay dung dupe cac 
dftc tfnh cd cua he tu dpng v6ng km. 


4.6. H & Blfi'N TAN - DONG CO KH6NG D<5 nG BO CO DI^U 

KHI^N VECTO 

Nhu da gicfi thieu trong chuong III, phuong phap dilu khiln tin s 6 cua 
dong cd khong ddng bp dupe tmg dung rOng rai, bao g6m nhieu loai sd dp, vdi 
nhi6u luat dieu khien khac nhau, trong do cac he biln tin - dpng co kh6ng dPng 
bo co dieu khien vecta dude coi la co chit lupng cao nhat d6ng thdi phtfc tap 
nhlt. V tuong chung cua cac he dieu khien veetd la duy tri tir thdng dong co 
khdng d6i o gia tri cue daid> max . Do co the la tir th6ng moc vong roto 0 2 , hoac 
tir thOng stato <D, hole tir thdng tPngO^. Viec duy tri tu dpng gia tri tir thdng 
dupe thuc hien theo nguyen ly dilu chinh sai lech, nghla la so sanh gia tri 
thuc cha no vdi gia tri dal O maJt d . Tuy nhien, viec lay tm hieu tir thong la 

khong thuln tipn, do do ngudi ta cd thl l*y tin hieu dong dien stato I, va sir 
dung mpt khdi tfnh loan de quy dPi tir gia tri dong diSn nay thanh tir thong. 

Truoc het ta xet mpt so d6 dilu khiln duy tri tir thOng roto 
^2 = ^ 2 Tnax = const, dung cam biPn tir thdng dl tfy tin hieu phan hPi tir thdng 
tdng dupe ve tr6n hinh 4-25. 

- M?ch dpng lire cua so dP nly dung bp bien tin BT co khau trung gian 
m6t^ chilu, trong do khau nghich lilu thudng la nghich luu ap va dupe dilu 
khien theo nguyen ly “dilu ch£ dp rpng xung” VPi nguyen ly nly, viec dilu 
chinh tin sP dlu ra (f,) vl dien Ip dlu ra (U t ) cua bp biln tin dl cung c£p cho 
d6ng ca D dlu dupe thuc hien tai khau nghich luu, con dien ap cua khau chinh 
luu dupe gia khdng dPi, nghia la c6 thl $u dung khau chinh luu diot (kh6ne 
dilu chinh). 

- Mach dieu khiln co hai tin hieu dlu vao : tin hieu dat tir thfing cp- . 
va tin hieu dat toe dp co d tuong umg v6i hai mach vong dilu chinh: dilu chinh 
tir thdng dong cd (nher bp dilu chinh DCO va DCI X ) va dilu chinh momen 
dpng co (nhd bp dilu chinh DCco va DCI y ). 

Theo ly thuyet may dien tdng quat, khi ta chap true x vdi veetd va cho 

quay vpi tPc dp cua tir truemg quay <d 0 thi cac quan he dien tir trong dpng co 
khdng ddng bp se tuong tu nhu cua dpng cd mpt chilu. Khi do, nPu ta phan 
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tich vecta d 6 ng dien stato I ( thanh hai thanh ph£n tr 6 n h 6 true vuong goc x, y 
la i, x va i Iy thi tvr th 6 ng cua d 6 ng ca se ti’ 16 vdi thanh phdn i Jx : 

^2 = <*2x = ^*2 max = L ]2*lx = K oMx (4-36) 

va momen cua d 6 ng ca se ty 16 v 6 i thanh phan i, y : 

M = P ^2 max h y = ^M^max'My (4-37) 

Trong do : 

L l2 - He so h 6 cam gitfa cuon d&y stato va cuon day roto ; 

L 2 - H 6 so tu cam cua cuAn day roto ; 

p - S 6 d 6 i ctfc tur ; 

K 0 , K m - Cac h 6 s 6 ty le. 

Cac bi^u thtic (4-36) va (4-37) tuong tu nhu cac quan h 6 cua dong ca mOt 
chilu, trong do thanh phdn i !x gid'ng nhu dong kich tir, edn i ly gi 6 'ng nhu dong 
di 6 n phdn ting. 





Hinh 4 - 25. So d6 khd'i (nguy£n ly) cua he BT-DKDB co dieu khtt'n vecta 
duy tri tit thong d> 2max va dung cam bii'n tit thdng (He thong Transvector) 
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Tuy nhi£n, mud'n dat dugc di6u d6, mach di£u khi&i phai ti£n hanh nhirng 
thao tic tinh toan khdng phai theo cac dai Iugng thuc cua ddng ca, ma la 
nhirng dai Iugng (tir thdng, dong dien, dien ip) da dirge bie'n dei ve he true toa 
dg vuong goc dinh hudng theo tfir truemg x, y. Viec tinh toan bie'n d6i do* dirge 
thgc hien thdng qua met he true vu6ng goc trung gian a, [3 (he true nay dugc 
g£n li^n vdi stato cua deng ca - he true durng yen). 

Do la ca sd ly thuyet cua viec thie't lap hai mach vong dieu chinh d6c lap 
theo tir thdng va momen da gidi thieu d tren. 

- Di thuc hien cac thao tac tinh toan, trong mach dieu khi^n co bo tri ba 
kh6i tinh toan : Khe'i tinh toan cac tin hieu thuc (tin hieu phan hoi) KTTHT, 
khoi dilu chinh cac th6ng s6 KDC va khoi tinh toan cac tin hieu dat KTTHD. 

Khoi tinh toan cac tin hieu thuc KTTHT : Khoi nay lay tin hieu thuc cua 
dong ca ba pha tir cac bo cam bie'n phan hoi dong dien stato va tir thong tdng 

Uia> i|b* ^Va’ bie'n doi thanh cac dai Iugng dang tri tren he true trung 

gian (i la , i,p, 0 2a , d> 2 p) va sau do bi£n doi ve he true quay theo tir truofng x,y 
(iix* i|y’ ^ 2 x = (J) 2 m«xi c dn $ 2y =0). Nhu da phan rich & tren, thanh phan i lx 
chinh la tin hieu phan hoi ty le vdi tir thong <t> 2 , dugc sir dung trong mach 
vong di4u chinh tir thdng, con thanh ph£n i )y ty le vdi momen d6ng ca dugc 
dung lam tin hieu phan hoi trong mach vdng di£u chinh momen. 

Khoi dieu chinh cac thong so KDC : Khe'i nay co hai kenh doc lap : 

Kenh dieu chinh tir th6ng co dlu vao la tin hieu dat tir thong <t> 2maxd , d£u 

ra la mot thanh phan cua tin hieu dien apU Jxd . Trong kenh nay co hai bo dieu 

chinh DCO (dieu chinh tur th6ng) va DCI X (didu chinh thanh phan dong dien 

i,x) ^eo nguyen ty dieu chinh dec lap ndi tiep. Tin hieu d^iu ra U lx se 

phuc vu cho vide tao thanh tin hi6u dat d6'i vdi thanh phin dien dp U ]xd , tire 
th^nh phdn dien ap stato ty le vdi ttr thdng dong ca. 

Kenh thti 2 la kenh d\iu chinh momen c6 dlu vao la tin hieu dat t6'c dd 
co d , hai bd di£u chinh DCo (dieu chinh toe dd) va DCI y (diiu chinh th^nh 
phin d6ng dien i ly ) va tin hieu ddu ra laU lyd . Tin hieu nky (U lyd ) phuc vu 

cho viec tao ra tin hieu dat dd'i vdi thanh ph£n dien ap U ly d , tire thanh phan 
dien ap stato ty le vdi momen d6ng ca. Ca bd'n be dieu chinh trong khdi KDC 
d^u lam viec theo nguyen tac di£u chinh sai lech b&ng each so sanh tin hieu 
dat vdi tin hieu phan hoi Wy tir khoi tinh toan cac tin hieu thuc KTTHT nhu da 
chu thich tren hinh ve. Trong tirng kenh, tin hieu ra. cua bd dieu chinh nay 
dugc lay lam tin hieu dat cho bo dieu chinh phla sau. 
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Khoi tinh todn cdc tin hiiu dat KTTHD : Mu vao cua khdi nay Id hai tin 
hieu U Ud va U lyd tuang ting vdi hai tin hieu dat tCr thdng vh momen. Dd bien 
cac tin hieu nay thanh ra tin hieu dat ddi vdi cac thanh ph&n dien ap stato 
U lxd va U ]y d ta phai thuc hien mOt phep tinh lien dong ket hop vdi cac dai 
luong (o va <t> 2max . Phep tinh do duoc thuc hien bdi “bd tach biet” TB. Nhd do 
tren d£u ra cua bd tach biet TB ta nhan dude cac tin hieu dat dien ap stato cho 
kenh dieu chinh tCr thdng (U lx ) va kenh dieu chinh momen (U ly ). Tie'p do khdi 
KTTHD thuc hien cac phep bien ddi nguoc tir he true x, y sang he true trung 
gian a, (3 va cudi cung chuydn thanh cac tin hieu dat tuong ting cho ddng co 
ba pha U Jad , U lbd , U lt:d . Cac tin hieu nay se didu khien khau nghjch luu cua bd 
bien tan theo y6u cau da dd ra tir d&u muc nay. 

So d6 hinh 4-25 co nhuoc didm la phai dung cam bien tir thdng, la loai cam 
bien phtic tap n6n rat ft dung. Ngudi ta kh&c phuc nhuoc didm nay bang each chi 
lay phan h6i ddng dien i a , i b , i c va kdt hop vdi phan h6i vi trf roto, hoac phan hdi 
toe d6 dd dua vao mdt khO'i tfnh tir thong. Khi do so d6 khd'i cua he thdng se 
phtic tap hon nhung nguyen ly chung cung tuong tu nhu he da xet d tren. 


4.7. CAC SO D6 TANG CIJA DONG CO KHONG DONG BO 

ROTO DAY QUAN 

4.7.1. Viec sii dung c6ng suat trust trong sd do t3ng 

Nhu da trinh bay trong chuong II, khi dong co khdng d6ng bd lam viec 6 
tdc d6 to ting vdi do truot s n&o do, cOng sua't lay tir ludi dien sau khi chuydn 
thanh cOng sua't dien tir (P j2 = M dt a>o) se duoc chia thanh hai phln chinh : 
cOng su£t co dua ra true (P C{J = Mco) va cOng sua't truot chuydn vao mach roto 
(AP S = P 12 -s) theo bidu thtic (2-56) (gia thidt bo qua cdc tOn th£t tren cdc day 
qu£n, loi thep va ma sat tren 6 true). Ta co : 

^12 = Pco + AP S 

d cdc he thdng didu khidn da xet trude day, cOng sua't AP S duoc tieu tdn 
vO ich tren dien trcf mach roto dudi dang nhiet, ndn no duoc coi nhu cOng suat 
tdn thdt - goi la tdn that truot va ty le vdi do truot s. Didu chinh tdc dd cang 
sau, do truot cang ldn thi tdn thdt cang ldn, do do chi tieu nang luong cua cac 
phuong phap dieu chinh da xet cang thdp. 

Vi vay, ddi vdi cac ddng co khdng ddng bd roto day qudn cOng suat ldn, cd 
kha nang phat sinh AP S ldn, ngudi ta sir dung phuong phap didu khidn theo so 
dd t£ng, nham muc dfch sir dung cd fch c6ng sua't truot khi didu chinh t6c d6. 
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a) b> 

Hinh 4 - 26. Bieu do nang luong irong cac so do tang 
a) So do tang dien co ; b) So dS tang dien 

De thirc hien y tuong do, ngucti ta dua vao mach roto m6t thie't bi bi£n d6i 
d£ tie'p nhan nang luong trirot (AP S ) r6i bie'n ddi no thanh co nang b6 sung vao 
true dong ca de cung quay may san xua't (hinh 4-26a) hoac thanh dien nang co 
tin s 6 bang can so lutii dien (fj) va tra ve lutii (hinh 4-26b). 

4.7.2. Phan loai scf do t<Sng 

Ngudi ta chia so d6 t£ng thanh hai loai tuong ting vdi hai dang nang luong 
duoc su dung tti cong sua't truot cua dong co, nhu da mo ta tren hinh 4-26 : 

- So do tang dien co co biiu d6 nang luong hinh 4~26a, dung thie't bi bi£n 
d6i dien co. Do la mdt d6ng co dien ndi chung true v6i dOng co duoc di£u 
chinh. N£u bo qua cac tdn tha't trong thiet bi bie'n d6i thi nang luong truot 

duoc bi£n ddi thanh co nang AP crt = AP S . C6ng sua't co tdng chuy£n cho miy 
san xuat la: 

Petit - Pctf + A P*, = P ca + AP S = P 12 = M dt co 0 » const (4-38) 

VI vay, so d6 t£ng dien co con duoc got la t£ng co c6ng sua't kh6ng d6i 
(khi di£u chinh t6c d6). 

- So do tang dien co biSu 66 nang luttig hinh 4-26b. 6 day thi£t bi bie'n 
d6i la b6 nghich luu phu thu6c, bi£n nang luong truot vtii t£n s6 cua dong di£n 
roto f 2 thanh dien nang co tdn so cua lutii dien fj d£ tra v£ lutii. N£u giu dong 
dien cap vao dong co la dinh mtic (Ii dm ) thi c6ng sua't dien tti cua d6ng co 
cung la dinh mtic: P l2 = M dm .o)o. Cdng sua't co chuy&i cho may san xua't se la: 

Pco = P 12 - APs = M dm © 0 - M dm o) 0 s = Mj m co 0 (i-s) (4-39) 

Nhu vay, cting sua't co cap cho may san xu£t $e phu thuOc d6 truot, ttic 
phu thuOc vao ttic 66 lam viec. Tir (4-39) ta xac dinh duoc momen tai cho 
phep cua dOng co trong so d6 tdng dien nhu sau: 
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A/f _ Pco _ M dm O>o(l s ) n M 

CP ” V-«- 55 = C ° nSt 


(4-40) 


Trong do co - o 0 (l-s)- tdc dp lam viec cua ddng ca. 

Vi vay ngudi ta goi so dd tdng dien la t£ng c6 momen khAng ddi. 

4.7.3. Sd do nguyen ly cua ting dien cd va ting dien 

a) Tang diene# 

So d<5 nguyen ly dupe ve tren hinh 4-27. D la dpng co dupe di4u chinh. 
Sdd roto E 2 dupe chinh Iuu thanh- sdd mot chi£u E 2l ] co bieu thtic: 

^2d — K U E 2 — K u .E 2nm .S (4-41) 

Trong do : K u = 2,34 - He sd cua chinh luu ciu ba pha. 

P , 2.nm" sdd ngln mach roto (gia tri pha). 

Sdd nay dupe ndi vao 
phan ting cua mpt dpng co 
dien mpt chieu D mc (kfch lu 
dOc lap) dong vai.tro thidt bi Mdysx 
bidn doi (trong hinh 4.26a). 

Dpng co nay se nhan nang 
lupng trirpt tu bp chinh luu 
duefi dang dien nang mpt 
chieu, va bien d6i thanh co CL J 
nang tren true. True cua no 1 * ^ 
dupe ndi chung voi true 
dpng co D, do do no truy^n 
ph£n nang lupng trupt vi 
true co cua may san xuat. Hinh 4 “ 27 ■ So do nguytn ly tang dien ca 

Sdd ph£n ting cua D mc nhu da bidt, phu thude vao tvr thdng va tdc dp cua no : 

* 

E btl = K<Dco = K.a.I kt co (4-42) 

Trong do, tir thdng phu thude ddng dien kich tir: <2> = a.I k | 

Dong dien ph^n ting cua dpng co I d = I u ty le vdi dong dipn roto I 2 va 
dupe xac dinh theo cac stic dipn dpng trong mach : 



Id = k,i 2 = E 


bd 


R t 


(4-43) 


Trong do R, - dien trci t6ng trong mach chinh luu - ddng cct mOt 
chieu (R t = R cl + R bd ). 
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Gia su dOng cd dang^lam viec tai m6t diem xac lap nao do vdi tdc dc) co, do 
truot s va d6ng dien I 2 xac lap, n6u ta lhay doi dong kich tir cua d6ng cd D mc , sdd 
E bd cua no se thay d<5i (xem bieu thtic 4-42), dong di£n I 2 thay ddi theo bi£u thtfc, 
(4-43), do 66 momen d6ng cd thay d6i. Su thay ddi cua momen se lam toe do 
d6ng cd thay d6i, va he thdng se chuy^n sang lam viec d m6t diem xac lap m6i 
vdi t6'c do lam viec khac. Do la nguyen ike dieu chinh toe do trong t&ng dien cd. 

b) Tang dien 

Hinh 4-28 gidi 
thieu mot so d6 
nguyen ly ctia tSng 
dien. 6 day nang 
ludng trudt trong 
mach roto cua dOng 
cd D (duoc bi£u thi 
bdi c&c thdng &6 sdd 
xoay chi£u E 2 , dong 
dien xoay chi6u I 2 va 
iin s 6 mach roto f 2 = 
f ( s) cung dude chinh 
luu thanh dang m6t 
chieu (vdi cac thong 
sd E 2d , Id) nhd cau 
diot CL roi duoc truyln vao bo nghjch luu NL (vdi chuc nang la thie't bi bien 
d6i trong bieu do hinh 4-26b). 6 b6 nghich luu nay viec chuyen mach cac 
tiristo duoc thuc hien nhd dien £p ludi, do do nang luang trudt dang m6t chidu 
se duoc bi£n d6i thanh xoay chi£u co tdn s6 cua di£n ap ludi, cudi cung qua 
may bi£n ap BA, nang ludng truert duoc tra ve ludi didn. 

Trong so d6 tdng dien (hinh 4-28), dong dien roto cua ddng cd I 2 hoac 
dong dien trong mach mOt chi£u I d cung duoc xac dinh theo bi^u thtic (4-43) 
trong do E bd - sdd cua b6 nghich luu co bi£u there : 

E hd = E NL = U do cosa = - U d0 cosp (4-44) 

Trorig do : a - goc md ciia cac tiristo (a>rc/2) 

P = 7t - a - g6c met ch|m cua tiristo d trang thai nghich luu ; 

U d0 - dien ip Idn nh£t cua bd nghich luu ting vdi trudng hop a =0. 

U d0 = 2,34.U 2ba 

Vdi U 2 ba - Dien ap pha thdr c£p cua may bien ap BA. 
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Tit cac bieu thurc (4-43) va (4-44) ta th^Ly, khi thay ddi g6c md a cua cac 
van trong be nghich luu (tir -tc/ 2 dd'n « n) tirang umg v6i su thay d6i*cua sdd 
nghjch ltru E b(J tir 0 d6n *U d0 , thl dong dien I d va I 2 se thay ddi, nhcf do 
momen va toe do cua d6ng co se dime di6u chinh. 


4*7.4. Dac tinh co cua dong cd trong so do t^ng 

a) Cac bieu thuc lien quan den dac tinh co 

Di lam co so cho viec tinh toan cac dai lucrng nhu d6 truert s, toe d6 to, va 
momen M phuc vu cho viec ve dudng dac tinh co, ta tim m6t s 6 bidu thurc lien 
quan cua so d6 tang. Hay \6t so d6 ting dien hinh 4-28. 

- Momen dong cd : 

Ne'ucoi ddng dien roto la hinh sin, ta quy ddi edng suit truot trong mach 
mot chidu 6 so d6 hinh 4-28 vi dang so d6 nd'i dien tro phu ba pha th6ng 
thirdng co dien tro ding tri R 2(lt , thi momen d6ng co se la : 


M = 


31 ^ 2 * 

0> 0 S 


(4-45) 


• Dien trer ding tri: 

Dieu kien de tinh dien tro ding tri la coi cOng suet truot toa ra tren dien 
tro ba pha dang tri va c6ng sutft truot chuyfo vao mach roto hinh 4-28 bang 
nhau: 


^ li^dt -21^2 + U M I d (4-46) 

ho 4 c : *20, = |-T R 2 + (4-47) 

Trong do, dong dien met chieu I d va dong di6n roto I 2 ty le vori nhau qua 
he s6' so d6 chinh luu : 

I d = Kjl 2 ; K s = = 1,227 (4-48) 

Dien ap tren d£u vao cua bd nghich luu U bd duoc xac dinh bing t6ng sdd 
nghich luu E bd va cic dien ap roi tren dien trd trong cua be ngudn nay. 

U bd = Ebd + IdRbd = 2,34U 2 ba cosp + I d (2R ba 2 + ~^X ba . 2 ) (4-49) 

Trong do, R ba 2 , X ba 2 - dien trd va dien khang cua miy bifih ip qui dei v& 
phfa thir cap: 

^ba.2 - Rthc + ac ~ Rthc + R s oe (4-50) 

K ba 
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^ba.2 ^thc"*~ ^ soc -^thc"*" ^sefc 


1 


(4-51) 


Tiiay I d tir (4-48) va U bd tit (4-49) vao (4-47) ta c6 bieu thirc cua dien tro 
d&ng tri : 


R 2di = R 2 + Rba.2 +0,48 X ba , + Q ’ 957U2haCOSp (4-52) 

h 

Trong do, he so trucrc dien trb R 2 va R ha 2 (xem bieu thCrc 4-47) : 


I*^4 = ^- 227 2 : 
3 I 2 3 


He s6 0,48 = ; 0,957 = — M = — 

2n j2 3 3 I 2 3 


.1,227 


Hai s 6 hang d£u cua ve phai trong (4-52) bieu thi cho phdn t6n that trdn 
dten trd thu^n ciia dOng co va bie'n ap, s6 hang thtf ba bieu thi cho phan 1 6n 
that do chuyen mach Irong cac van cua nghich luu, so hang thur tu bieu thi cho 
ph^n c6ng su£t truot duoc nghich luu tra ve ludi dien. 

• 06 trifdt khong ta i If tifdng S 0 [tuong ting vdi toe d6 khong tai co kt = o> 0 (l- 
s 0 )j xac dinh khi dong dien I d = 0, ttic I 2 = 0 va M = 0. Tir so d6 nguyen 
ly hinh 4-28 ta thay I d — 0 khi sdd ciia bd chinh luu E 2 d va sdd cua bo .nghich 
luu E bd bang nhau : 


I d * 0 khi I E 2(1 | = I E bd [ 
Thay E 2d tir (4-41) vao E bd tir (4-44) ta duoc: 


c _ U 2baCOSp 

b 0 - —^- 


(4-53) 


Nhir vay n£u cho trudre goc mb cua cac van nghich luu p, ta xac dinh duoc 
So v a _ tfic xac dinh duoc mdt d\6m tren dudng dac tfnh co didu chinh. 
Nguoc lai, ne'u cho trutic yeu ciu ve cap t6'c do lam viec (g> »co kl va s * s 0 ), 
theo (4-53) ta co thd tlm duoc goc mo cua cac van. 

- Dien ap th \i cap va edng suat cua may bien £p : May bie'n ap BA trong so 
do hinh 4-28 phai co cong sua't du de chuyen tai duoc edng sua't truot Idn nhat 
trong dai dieu chinh toe do ciia dong co : 

^ba = a (4-54) 
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Neu cot S max - 1 (ttfcrng tag v6i tratig thai khdi ddng), thi c6ng suit may 
bien ap phai la : J 

^ba 38 Pcfm (4-55) 

Khi he thong lam vita, trong mach chinh lint va nghich luu co dong L 
chay, khi do: * & d 


E 2d - E bd = Id(Rd + Rbd) (4-56) 

Neu bo qua tat ca sut ap tren mach, co thi coi gdn dung : E 2d * E bd 
Do do : 2,34E 2 nm .S « 2,34U 2ha cosp (4 -56a) 

Xct cho Irutag hop may bien ap lam vita nang nhtft, ta lay s = [ va p = p rain 

Eo 


U 2 . ba = 


^2.11121 


cosp 


min 


(4-57) 


Thong thiftng ngudi la lay p min = 20°, bang t6ng cua goc chuye'n mach 
cac van (y =15 ) va goc khoA van an toan (6 = 5°), khi do ta co : 


^ 2ba COS20° ^ 2 nm % ^^2.nm (4-58) 

- Quart he gitfa do trifdt s va dong dien 1 2 : Phuong trinh s = f(l 2 ) chinh la 
phuong trinh cua dac tfnh co dien. Neu co phuong trinh nay, ke't hop vdi bieu 
thdc (4-45) ta xay dung di/oc dac tfnh co s = f(M) hoSc <o= f(M). 

Khi he thong l^m viec, dien ap ra cua chinh luu roto va dien ap diU vao b6 
nghjch luu la mdl: 


^2d - U bd 


(4-59) 


Trong do : U 2d = E 2d - I d R CL = 2,34E 2nm .s - 2I d R nm2 - ^X nnl2 .sl d 

- 2,34E 2nm .S - 2,45I 2 (R nm2 + 0,48X nm2 .S) (4-60) 

Vdi R nm2 , X nm2 - Dien tro vk dien khang ngan mach cua ddng co quy doi 
ve phfa roto : 


^nm2 ~ E 2 + ~~ R 2 + Rj —T 

E nm2 =E 2 + Rl = R 2 + R| —z- 

K I 


(4-61) 


K e - he so bie'n ap cua dong co : K e = Ej/E 2 * U l /E 2 nm 
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Di^n ap nghich luu U bd dugc xac dinh theo bie’u thtfc da neu (4-49) : 

U m = Ebd + Id R bd = 2,34 U 2 ba cosp + 2 > 45I 2 (R ba 2 + 0,48X ba 2 ) 

Can bang phuang trinh tren va (4- 60) ta rut ra phuang trinh s = f(l 2 ) : 

s - U 2 ba cosp+ 1,047.I 2 (0,48X ba2 + R ba2 + R nm2 ) ( . ~ 
E 2nm -0,502I 2 X nm2 . 

b) Trinh tu tinh loan dipig dac tinh co cua dong co trong so do tang 

- Trudc het, lay thong s6 hoac tinh toan thict ke may bien ap de biet gia tr| 
U 2 ba . Ne'u may bi£h ap kh6ng cho trubc, ta chon U 2 ba theo (4-56a) hoac (4-57). 

- Chon gia trj toe db kh6ng tai tuang irng vai cap toe do can dung duemg 
dac tmh ca va dC trugt s 0 : 

®kt 251 “ye +s dm (o 0 (4-63) 

„ _ “o-“ki 

>0 - 

“o 

Trong do ; 

co yc - cap toe d6 yeu c£u, hoac ttfc d6 lam vi£c tren dac 
tinh ca c£n dung irng vdi tai dinh mire ; 

s dm - D6 trugt dinh mtfc cua dong ccf; 

ol> 0 - toe dd tir truefng quay. 

- Tmh goc md cham cua cac van nghich luu irng vdi ca'p dieu chinh s 0 da 
chon. TO (4-53) ta co : 

cosp = s ° E;n rn . 

U 2 .ba 

- La'y c£c gia trj I 2 khde nhau t tmh ra cac gia tri s tuang ung theo (4-62) 
va tinh cac giS tri tucmg urng dia R 2dt theo (4-52). 

- Thay tfrng bd gia tri tuang ting I 2 , s, R 2df da tmh d tr£n vao biiu thtfc 
(4-45) ta x$c djnh dugc gii trj M. 

K€t qua dugc k£ trong b&ng tmh loan 4-2. Trong do n£'u la'y cic cap gia tri 
I 2 va s, ta se ve dugc dac tmh ca difcn, va l£y c£c cap gia tri s va M ta se ve 
dugc dac tmh ca. 

Tr6n hlnh 4-29 dua ra k€t qua tinh to£n dtfi vdi dOng ca lOOkW ; 

380/220V ; 1450vg/ph ; E 2nm = 136V ; R t = 0,02Q ; X, = 0.I33Q ; R 2 = 0,12Q 
; X 2 = 0,06Q ; nO'i sa do ting di£n vbi bd bien d6i nghich luu tiristo co may 
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Chucfng V 

QUA TRINH QUA DO TRONG 

HE TRUYEN DONG DIEN 

* ■ ■ 


Cac chuong tren da chu trong phan rich trang thai lam viec xac lap cua h£ 
truyln ddng di£n. Do la trang thai lam vi6c cua h6 khi momen dOng ccf can 
bang vdi momen can : M = M c . Khi do cac thOng s6' tOc dd, momen, dong di£n 
cua dong ca co gia tri khong ddi. Cac dac tinh co va co diOn da xet 6 cac 
chuong tren d£u tuong ung vdi trang th£i nay. 

Tuy nhi£n, cac he truyen dOng deu co kha nang “roi vao” trang thai mat 
can bang co hoc, khi M ^Mc ; Tham chi co nhung may san xua't ma hS truyen 
dong cua chung chu yeu lam vi6c 6 trang thai m<ft can bang nhu truyen d6ng 
cua may bao giuong, may xuc... HoSc co nhung loai may chi lam viec 6 trang 
thai mat can bang co hoc nhu truyen dOng cua btia may, may nen pittong 
Ngirdi ta goi trang thai nay la trang thai qua do va se duoc khao sat so bo d£ 
co mOt s6 khai niem co ban v£ n6 trong chuong nay. 


5.1. KHAI Nl£M CHUNG \£ QUA TRINH QUA D0 

5.1.1, Oinh nghTa : Qua trinh qua dd cua he truyen dong dien la qua, trinh 
chuyen ddi tit trang thai xac lap nay sang trang thai xac lap khac sau khi xdy 
ra su mat can hang ccf hoc trong he. 

Thuc vay, gia sir he dang lam viec xac lap b mdt di£m nao do vdi mdi 
quan h£ can bang gitfa momen dong co va momen can M = M c va tuong ung 
la toe do khOng d6i co, neu vi m6t ly do nko do ma su can bang tr£n bi pha 
vd (M * Mc) thi theo phuong trinh chuyen dong (M - Mc =Jde>/dt) ta thay he 
se chuyen dOng co gia toe (do/dt^O). Khi do t6c do cua h£, momen va dong 
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di6n cua dong c a d6u bie'n d6i theo thdi gian. N£u he truydn dOng thoa man 
di^u kian 6n dinh tlnh nhir da neu 6 chircmg I (di£u kien p < p c ), th) sau mOt 
khoang thdi gian nao do d6ng thori vdi su thay d6i cua tdc do, momen cua 
dong co va momen can $e thay dOi theo chi£u hudng ti£n den mOt su c&n bing 
mdi : M = M'^, tuong vtng he se co tOc do xac lip khOng d6i vdi gia tri khac 
vdi gia tri cQ : co\ 

Su thay ddi theo thdi gian cua cac dai luong neu tren la d£u hien die trung 
cua qua trinh qui d6. 

Chit y; Su m&t can bing cua he truyen dOng cung xay ra khi momen quin 
tinh J cua he thay d6i. Tuy nhien, chting ta khOng xet trudng hop nay. 

5.1.2. Cac nguyen nhan gay ra qua trinh qua do 

Co nhieu nguyen nhan ban diu gay ra su mat can bang trong he truyen 
dOng dien, trong do c6 nhtfng nguyen nhan do thao tac chu dong cua ngudi 
dieu khien, va nhOng nguyen nhan do tac dOng ngau nhien trong di£u kien lam 
viec cua he. 

a) Cac nguyen nhan do thao tdc chu dong cua ngudi di£u khi^n vf du 
nhu : dong mach dien d£ khdi dOng ; chuye’n mach dien d£ ham dtmg ; thay 
ddi gia trj cac thdng s6 dieu khi^n d£ di£u chinh tdc dd hoic momen ; dao 
dien de ddi chi£u quay dOng co, cho an tai d£ thuc hien gia cOng tren may san 
xuat (dat momen can M c ); nha tai d£ ket thuc gia cOng (cat bo M c ) ... 

b) Cac nguyen nhan ngdu nhien co th£ xu£t hien trong he thdng do 
nhung bien dOng ben trong hoic do nhOng tac dOng nhilu tu ben ngoii, k£ ca 

phia ngudn dien cung nhu tfir phfa phu tai* vf du cac dao dOng cua dien ap va 
tan s6 ludi dien, cac bie'n dOng nglu nhien cua luc can, momen can, momen 
quan tfnh, su thay d<3i gia trj dien trd cua mach dien do anh hudng cua nhiet 
do hoac di£u kien moi trudng ... 

5.1.3. Phan loai cac qua trinh qua d$ 

C6 th£ ph&n loai cac qui trinh quA dd theo nhi£u cdch. 

a) Phan loai theo qudn tlnh trong he : each ph&n loai bao quit nh&'t la 
phin loai theo quan tinh tac dOng ddn qua trinh qua do. Ta da bie't cd 3 loai 
quan tinh : Quin tfnh co hoc, quin tfnh di$n tfir, va quan tfnh nhiet. Tuy theo 
do ldrn cua timg loai, cd th^ xdt hoic bo qua chung khi khao sat qua trinh qua 
do, do do ta cd cic loai qua trinh qua do sau : 

“ trinh qua dd cd hoc : li qua trinh qua do xay ra khi chi xet de'n quan 
tfnh co hoc cua he, con quan tfnh dien tfir duqc bo qua. DO ldn cua quan tfnh 
co hoc duoc dac trung bdi dai luong “hing s<5 thdi gian co hoc” 

T c =J/p (s) (5-1) 
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Trong do, J - momen quan tmh cua he (kgm 2 ); p - dq cting dac tmh ca 
cua dOng ca hoac cua he (N.m.s). 

^ Qua trinh qua do ca hoc thircmg duqc ting dung di khao sat cho cac 
truting hop sau : 

- Khoi dong, ham, dao chidu quay ddng ca khdng ddng bd ldng soc bang 
each dong true tiSp vao ludi dien hoac qua dien trd phu stato. Trong cac 
truemg hop do, vi dien cam mach stato ddng ca nho n6n quan tfnh dien tit cua 
dOng ca co th£ bo qua. 

- Cac qua trinh qua do trong cac dong ca mOt chi£u va dOng ca khOng 
d6ng bq roto day quan khi dieu khie’n bang dien trer phu trong cac mach chinh 
nhu cac qua trinh khoi dang, ham, dao chi£u, dieu chinh t<5c do ... Khi do, do 
mach chinh (mach ph£n ting cua dOng ca mOt chi^u, mach roto cua dOng ca 
khOng dong b6) co dien cam nho, mat khac viec dung them dien trer phu lai 
lam tang dien tra tdng cua mach dien, ket qua la quan tinh dien tti trd nen rat 
nho, vi vay co the bo qua. 

Chu y rang qua trinh qua do co hoc tuy dan gian nhung r£t dac trung cho 
truy6n dong dien. Con hang s6 thdi gian co hoc T c duqc coi la hang s6' co gia 
tri 16n va luOn luOn duqc xet de'n trong cac loai qua trinh qua d6. 

- Qua trinh qua do dien - Cd : la nhOng qua trinh qua do khi phai xet den 
ca quan tinh ca hoc va quan tmh dien tir cua mach dien. DO Ion cua quan tinh 

dien tir duqc dac trung boi “hang s6' thefi gian dien tir” T dt va duqc xac dinh 
theo tfnh chat cua mach dien : 


Doi vtii mach dien cam: 



(5-2) 


Trong do : L - dien cam cua mach (H); R - dien tret cua mach (fi) 

Dtfi vdi mach dien dung : T dt = RC (s) ( 5 - 3 ) 

Trong do : C - dien dung cua mach (F); 

Nhu vay truOng hop nky he cd hai loai quan tfnh, tuong ting voi hai “kho 
nang luqng”. Trong qua trinh qu4 dd, nang luqng se dupe ti'ch phong qua lai 
giua hai “kho’’ va thudng tao ra nhung qu4 trinh giao ddng cua c4c dai luong 
dbng dien, momen vk t6c do. 

Qud trinh qu4 dd dien co duoc ting dung cho cac truong hop khi qua trinh 
do xay ra trong cac he ho Sc cac mach cd dien cam ldn, vf du khi dieu khi^n 
ddng co mdt chieu bang c4ch thay d6i til thdng, di£u khie’n ddng co xoay 
chidu bang didn khang phu, cac he chinh luu - ddng co vdi cac bd chinh luu cd 
su dung bo bie'n ap va cuOn khang loc ... 


11-GT.TOflngOifen 
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RiSng quan tinh nhidt duac bo qua khi xet cac qu5 trinh qua dd trong he 
truye'n ddng. Ly do bo qua la vi quan tfnh nay qua 1dm so vdi qu^n tinh dien tir 
va quan tinh co hoc. 

b) Phan loai theo tdc dong gay mat can bdng co hoc trong he : 6 each 
ptan loai ngay ngudi ta chu trong den cac tac ddng diiu khi£n, ttic nhffng thao 
tac chu ddng cua ngudi dieu khien, vf du : qua trinh qua dd khdi dong (dong 
didn cho ddng co), qua trinh qua dd ham ddng nang, qua trinh qud dd dao 
chieu, qua trinh qua dd tang tdc, qua trinh qua do an tai (tang momen can tir 0 
d£h M c ) ... Moi qua trinh neu tren diu co the la qua trinh,qua do co hoc hoac 
qua trinh qua dd dien co tuy theo gia tri cua cac hang s 6 thdi gian tuong ting. 

Trong trudng hop chi c^n danh gia chat Itrqng cua he, vf du danh gia kha 
nang lam vide 6n dinh, murc dd giao ddng cua cac dai luong trong trang thai 
qua dd. Ngudi ta chi quan tam den qu£ trinh khdi ddng (coi la qua trinh tac 
ddng di6u khien) va qua trinh an taHcoi la qua trinh qua dd do nhieu phu tai). 

c) Phan loai theo dang bitn thien cua tin hieu tdc dong : each phan loai 
nay thudng lien quan de'n cac tac ddng dieu khien, cd hai loai sau : 

Cac qua trinh qua dd khi tin hieu di£u khi&i tac ddng vao ddng co dot 
bien bac thang va gia khdng doi trong ca qua trinh hoac trong tirng giai doan 
cua qua trinh. Vf du qua trinh khdi ddng ddng co khdng ddng bd long sdc 
bang each dong v£o ludi dien co dien ap dinh mire, tin s6 dinh muc; qua trinh 
khdi ddng ddng co dien mdt chitsu bling dien trd phu ph^n ting qua cac ca'p ... 
Nhurng qua trinh nay deu thude ve cac he khdng tu ddng, cac trudng hop co 
dien ap va tin s 6 ngudn dien khdng thay d6i, hoac cac trudng hop co tdc dd 
khong tai ly tudng a> 0 khdngthay ddi trong thdi gian qua dd. 

- Cac qua trinh qua dd khi tin hieu didu khidn tac ddng vao ddng co bie'n 
thien lien tuc theo thdi gian. Vf du trudng hap dan gian nhu khdi ddng ddng 
co mot chi£u trong he may phtit - ddng co (F - D). Mac du viec khdi ddng he 
thong duac thuc hien bang each dong cudn kfch tir may phat vao dien ap kfch 
tir U kt c6 gia tri khdng ddi, nhung do qua trinh dien tir cua mach kfch tir nay, 

nen dien ap may phat dat len phan ling dong co tang dfa theo thdi gian mdt 
each lien tuc. 

Cac he truyen ddng dien tu ddng din co ede qud trinh qua do loai nay. 
Khi ta dua vao he mdt tin hieu dat U d nao do, thi tin hieu 6i6u khi&i U dk 
khdng chi phu thude vao tin hieu dat ma no con phu thude vao cac tin hieu 
phan hdi (theo tdc dd, ddng djen...). Nhtfng tin hieu phan h6i nay bien thien 
hen tuc trong sud't qua trinh qua dd, do dd tin hieu didu khi^n tac ddng vao 
ddng co se thay doi lien tuc. 
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5.1.4. Muc dtch khao sat qua trinh qua do 

Qua trinh qua do la mpt trang thai lam vipc quan trong cua truypn dpng 
dien. Nhufng dieu kien lam viec nang nP va nhung hipn tirpng vat ly dac biet 
thuAng phat sinh trong qua trinh nay nhu sir tSng vot cua dong dien va momen 
dpng co, viec xu£t hipn lire dAng trong bo truyPn, sir dao dong cua tA'c do, gia 
tri cua gia t6c ... 

Ket qua tinh loan qua trinh qua dp thuAng dupe thP hipn bang cac “dkc 
tmh qua dp”. Do la nhAng duAng cong bieu diPrt su bien thiPn theo thAi gian 
cua tA'c dp =f (0, dong dien dong co i - f(t), momen dAng co M = f(t). 

Dua vao ke't qua tmh toan qua trinh qua dp ta co thP danh gia dupe tinh 
trang lam viec cua he truyen dong mot each dPy du, tim dupe cac giai phap 
lam tang chat lupng he thong, chinh dinh cac khi cu bao v6, bA sung cac kh<\u 
hieu chinh ... Sait day la mot so muc dich co thP dat dupe tur viec khao sat qua 
trinh qua do : 

- Xac dinh dupe then gian qua trjnh qua dp t qd va bien phap rut ngdn thAi 
gian nay de lam tang nang suat cua may san xu&'t ; 

- TCr duAng cong toe dp co = f(t), xac dinh dupe gia tA'c eua he va luc dong 
xu^'t hipn trong he thA'ng dP co bien phap khPng ch£ A mtic do cho phep. Muc 
dich nay thuAng dupe dat ra A cac may nang hoc, van chuyPn; 

- Tur duAng cong dong dien i = f(t) hoac duAng cong momen M = f(t) ta co 
nhAng tinh toan bo sung vP phat nong cua dpng co, phuc vu cho viec kiem 
nghipm cong su&t dpng co. 

- X£c dinh tri sP dAng dipn cue dai cua dpng co, phuc vu cho vi6c chinh 
dinh cac phPn tA bao v6 qua dong trong he. 

- Xic djnh mtfc dp anh huAng den luAi dien, nhu dA sut ap tren luAi khi 
khoi dpng dpng co ho^c trong cac qua trinh qua dp khac ; 

Ngoai ra, A mpt sA' may moc va thiPt bi cong nghe, dAi hoi phai nghien 
cAu dac biet vAi yeu c^u cao vP “tao hinh qua trinh qua dA” cua he truypn 
dpng sao cho dat dupe mpt dang dudng cong nha't dinh cua tA'c dp, gia tA'c, 
momen,... theo thAi gian. 


5-2. PHITONG PHAP TINH TOAN QUA TRINH QUA D0 

Nhu tren da neu, muc dich tinh toan qua trinh qua dp la tim cac quan he 
theo thAi gian cua tA'c dp, dong dipn, momen dpng co... co = f(t), i = f (t), M = 
f (t), ... Cac quan he do dupe gpi ebung la “dac tinh qua dp ” cua he iruyen 
dong. TiP't nay se giAi thieu khai quat phuong phap tinh to5n va nhAng npi 
dung edn quan tarn khi phSn tich qua trinh qua do. 


163 



Cac qua irinh qua do cua cac he thtfng diu dugc m6 ta bang nhtfng 
phuong trinh vi phan viet cho cac mach dien (phan dien) va phan c a cua 
chung. Vi v£y phuang phap ca ban di tinh toan qua trinh qua dd la giai cac 
phuang trinh vi phan n6i trdn. Nghiem cua cac phuang trinh nay chinh la cac 
quan he co = f(l), i = f (t), M = f (t), ... 

S6 luong cac* phuang trinh vi phan cua mot he truy^n dong dien phu thudc 
vao so lugng cac quan tinh c^n xet trong he. Ddi voi cac he dan giin, qua 
trinh qua do co the mo ta chi bang mdt hoac vai phuang trinh vi phan, khi do 
ta co ibi tinh toan bang each giai true tiep cac phuang trinh do. Vdi cac he 
phuc tap, chtia nhi6u khau co quan tinh hoac cac he truy^n d6ng tu ddng cd 
nhiep mach phan hoi, ngudi ta phai sir dung phuang phap gian tiep di tim “dac 
tinh qua dd”. Sau day ta xet mdt s6’ trudng hgp tieu b\6u. 

5.2.1. Tinh toan qua trinh qua do cd hoc 

a) Phuang trinh vi phan mo ta qua trinh qua do ca hoc : ddi vdi cac he 
dcrn gian nhu truy^n dong dOng ddng co khorig ddng bd 16ng soc noj true tiep 
vao luoi dien, truyen ddng dung dong co khdng dong bo roto day quan didu 
khi^n bang dien tro phu mach roto, truyen dong mdt chidu co dilu khie'n bang 
dien trd phu trong mach ph£n ung... khi khao sat qua trinh qua do ta co the’ bo 
qua quan tinh dien tir va chi xet quan tinh ca hoc. Ngudi ta goi do la qua trinh 
qua dd ca hoc. 

Nhu vay, kh6ng kd he thd'ng truydn ddng stir dung ddng ca nao, neu ph&n 
ca cua no co dang dan khoi nhu da neu trong chuang I, thi qua irinh qua dd 
cua no dugc m6 ta bang mot phuang trinh vi phan cua ph<tn co. Dd chinh la 
phuang trinh chuydn dong cua he : 

M-M c = j^ (5 . 4) 

Trong dd : 

M — momen cua ddng co, dugc bidu thi bang phuang trinh 
dac tinh ca M = f(«). 

M c - momen can, dugc bidu thj bang phuang trinh dac tinh co 
cua mdy san xua't M c = f(co). 

Gia sir dac tinh ca cua ddng ca la duerng thang, ta co : 

M = M nm -pO) (5-5) 

Ta xet tnrdng hgp momen can khdng ddi: 

M c = const (5-6) 


164 



Thay (5-5) va (5-6) vao (5-4) ta c6 : 

M„ m -Pco-M c = J^ (5-7) 

V6i M nm - momen ngan mach cua ddng cd (hinh 5-la); 

_ dM _ AM = M nm _ ^ c ^ n tmh cd cua dong cd. 
dco Aco od () 

Bidn ddi (5- 7) ta duoc phuong trinh vi phan cd ban vid't cho t6c dd: 


M nm - M c J dco 

— sm 7 ^-- = 77 - 7 - + co 

(5-8) 

P P dt 

do 

Hoac: T c — + o = o xl 

(5-9) 

Trong do dat: Hang $0' thoi gian cd hoc 


T - - 

c P 

(5-10) 


Toe do xac lap, tire t6c do lam vide khi k£t thuc qua trinh qua dd va hd dat 
dude trang thai can bang mdi vdi M = la : 

03x1 " p •- = -p g ~~^p~ = G) o-A(O c (5-11) 

Nd'u bidu thi phirong trinh dac tfnh cd theo quan he ngucrc vdi (5-5), dang 
co = f(M) roi lay dao ham dco/dt, thay vao phuong trinh (5-4) sau do bid'n ddi 
phuong trinh la duoc phuong trinh vi phan vid't cho momen dong co v6i dang 
hoan toan giong (5-9) : 

T c ^ + M = M xt =M C (5-12) 

1 dt 

Cac phuong trinh (5-9) va (5-12) md ta bidn thidn tdc dd va momen ddng 
co theo thdi gian. trong qua trinh qu£ dd tir di&n lam vide ban ddu cho den 
diem xac lap (cudi cung). 

b) Dac tinh qua do 

Giai cac phuong trinh (5-9) va (5-12) vdi di£u kidn ban d£u khi t = 0 => co = 
o) b(] va M = M w , ta duqc nghidm cua chung la cac phuong trinh dac tfnh qua dd : 

© = o> xl + (co 5d -co x i)e" t/Tc (5-13) 

M = M x j + (M bd - M xl )e“ t/Tc (5-14) 

Trong do ta lay M xl = M c ( vi coi M c = const) 
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Cac phuong trinh tren cho tha'v trong qua trinh qua dp c a hoc, momen va 
16c dp dpng co bien thien theo thPi gian vcri quy lupt ham mu tu gia tri ban 
d^u (M m , co bd ) deh gia tri xac lap (M x ,, <a xl ). 



IhnhS-l.Cdc dac tilth qua do M = fit) vd <o = fit) cua qua trinh qua do co hoc 

D6 minh hoa ta lay vi du xet qua trinh qua do trong he truyen dong dien 
khl P h V t:ii dpng co thay dPi tit M cl dSn M c2 bie’u thi tren do thi dac tfnh co 
hinh 5-la. Diem lam viec ban’dfiu BD ihig vpi tai M c , va diPm xacriap (sau khi 
ket thuc qua trinh qua do) XL trng voi tai M c2 . Khi da cho trudc s6 lieu cua 
dong co, ta coi nhu co duong dac tinh co, do do xac dinh dupe cac gia tri t» M , 
M m = M cl , to,] , M xl = M c2 , p = M nm /ta Q , T c = J/p. 

Thay cac gia in nay vao (5-13) va (5-14), cho t cac gia tri khac nhau ta ve 
dupe cac dac tfnh qua dp tu = f (t) va M = { (t) hinh 5-lb. 

c) Thai gian cua qud trinh qud dd : V6 ly thuyPt, momen va tbc dp dpng 
co se dat deh gia tri xSc lap khi thPi gian t ->■ oo, nghia la then gian ciia qua 
trinh qua dd se la : t qd = oo. 

Tuy nhien, trong thuc tef nguoi ta coi qua trinh qua dp kPt thuc khi tpc dp 
hoac momen dat den 95% gia tri xac lip’. Thay co = 0,95co xl vao (5-13) ta xac 
dinh dupe thPi gian t ucing trng va coi do la thefi gian cua qua trinh qua dp : 

V * 3T C (5-15) 

- d6 ‘ V6 ‘ ql ' 4 trlnh quS dq 00 h ? c - kh6n 8 Phu thupc vao loai qua 

trinh (khai dong hay ham dimg, hoac diio chieu ... ) thoi gian cua cac qua 
trinh dupe xac dinh bai hang sP then gian ca hpc theo bieu thuc (5-15). Noi 
each khac, T t chinh ia thude do thPi gian ciia qua trinh qua dp co hpc. 

Trong nhiPu trupng hpp, khi c4n tang nang suSt hoSc nflng cao chat Iupng 
gia cPng tren may san xuat, nguPi ta can phai tim each rut ngSn thoi gian qua 
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" ™ <5 - ,5> va (5 - ,0 > “ “v -««*. Uns * bl „ piip 

*»' ttssjt “'o«„ a r * * »* «*««»» 

nghe cho phep ngi/di ta dune- khdn k, 1" ^ ” h0 ' h °* c n6u qui Irinh c6ng 

1 ™» «n „ l? g o« ^,M* T “ Cb »* c4e “» “ » M» 

Icho thirc hien. g g q d< ^ Tuy nhl6n bi ^n phap nay thudng 

edng, hoac sir dung phirong phap d-® kh^ ^ ^ dd " g C ° cd d * c tfnh co 
Wl * m pMp ■* *£ pMn 

liron/trong^ud "rinh qu"d6 kMllTdZ7 77 7 ** ^ ' Vi tdn tbit n3rl 8 
thudng xuyen lam vi.c i tL g tm aua 1 ?- V * ** <*** 4 

ngircfj ta thudng quan tarn den chi tien n« ' ^ 10 * C C3C h? CO cong suat ^ n » 
ton thtft do. ° Chl tlCU nay va d * ™ v *n di tim bien phap giam 

CO te 1 " i. 4 T ? q “ 4 ^ '“™ Uy .C ngu6n cjp 

„o „ X it: ZT\ m pU ” ^ "“ yi " '■“> kM ^ «s 
**-i» c “* 4Wj <- 

™., ■ (5 . 16) 


Trong d<5: AW ng = J«,„ ^ 


„2 2 ^ 
AW dir = j ^cc <°bd 

2 


Do d6 : 


(5-17) 

(5-18) 


™„.™, t . 4W<< = ,^_a a ia t j Ki _ i0M) (5i9) 

Trong cac bi£u ihiic tr6n : 

“« ~ t(5c ct 9 khdng tai ly tuemg. 

y. m. - «C ®,» »« c c4a M * m v4 M pu . tr , n4 d6 

hi® : ” d,i "-W * M* *** .« «, ,«c d« «, «, M tf 


o> 0 


; s 
’ a cc 

COq 


(5-20) 


167 



Thi bie’u thurc (5-19) dupe vi£t lai la : 

AW t ,=^(sL-si) ■ (5-21) 

Tu- (5-19) va (5-21) ta thafy ton that nang luong trong quS tr'mh qua do dO'i 
vet mot he truy6n dOng da cho vcri moraen quan ti'nh J = const, phu thuOc vho 
do chenh lech toe do cr ddu va cuO'i qua trinh (to M ,(o cc hoac s bd , s cc ) va ttfc do 
khong lai ly tirong co () . 


Ta lay vf du v6 qua trinh khai d6ng : 
theo (5-17), (5-18) va (5-2!) ta co : 


W bd “ 0 ( s bd = 1), 0 ) cc « ( 0 () (s cc 


0 ), 


AW„ k = J(0^ ; AW ds = jiml ; AW„ = Ajar* 

Nhu vay khi khoi dong he truyen dong voi <o„ = const thi nang luong ton 
that chitTm mot nira nang luong do ngudn dua vao he, nghla la hieu suit ciia 
qua trinh khai dpng chi dat r| - 0,5. 

giam t6n that trong qua trinh qua do khai d6ng, nguefi ta thuc hien 
phtrong phap khdi dOng nhi^u ca'p, tang dSn tO'c do khOng tai li tuong’tir nho 
den Ion. Nd'u khoi dOng m6t ctfp co () co tdn that la AW tl nhir tr6n da xet, thi khi 
klioi dong n cap veti ede tdc d6 khOng tai 11 luong tang dan, moi lSin tang them 
co { /n thi tdn that nang luong se giam di n lan : 

AW,< n) =^!k (5-22) 

n 

Dac biet khi kheti dong cac he truyen dOng ttr d6ng,.vi du he CL - D (m6t 
chtett) co dieu chinh vO cap dien ap phan ting hoac he BT- D (xoay chieu) co 
tan so dieu chinh vO cap, ta co » (l tang lien tuc (n->oo), nen tdn that nang 
luang AW/ l n) '-> 0. 


5.2.2. Tinh toan qua trinh qua do dien - c<J 

Dot vdi cac he truyen dOng chda nhumg mach dien co qu£n tinh dien ttr du 
Ion khi khao sat qua trinh qua d6 ta phai xet d£n ca qu£n tmh dien ttr va quan 
tinh co hoc. Qua trinh do duqc goi la qua trinh qua dp dien - co. 

Neu a qua trinh qua dp co hoc, ta coi dong dien va momen d6ng co dpt 
bien va xac dinh theo phuong trinh dac tinh co tinh nhu da xet 6 tren, thi 6 
qua trinh qua do dien - co, dong dien va momen dOng co bi£n d6i tit tCr do anh 
huong cua quan tmh dien ttr. , 

Trudng hop don gian nhat cua qua trinh qu* do dien-co la phSn dien cua 
he chi chua mot h4ng s6' thefi gian dien ttr. Khi do, he se dupe mO ta bang hai 
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phuang trinh vi phan (ho*c m6t phuang trinh vi phan b£c hai). Vf du xet qua 
trinh qua d6 trong he tmyen dOng dung dOng ca dien mdt chi£u c6 di£u khien 
bang dien ap ph^n urng. Ta c6 hai phuang trinh sau: 


D6i v6i mach dien : 
va d6i vai ph4n ca : 
hoac : 


U= K4>co + R u I u+ L u ^- 


c dt 

. _ T _ J do 
c ~ kd> dt 


(5-23) 

(5-24) 

(5-25) 


Trong do, i u = M/k<D , I c = M c /kO. 

Di dangian ta gia thi£t xet qua trinh qua d6 khdng tai, tire coi I c = 0 va 
M c - 0, thay (5-25) vao (5-23) ta duqc phuang trinh vi phan Me hai m6 ta cho 
qua trinh qua d6 dien - ca (vie't cho tdc d6) : 


T T d2ffl 
* C dt 2 


dcu 

Tc dT 0 


va phuang trinh tuang tu vifit cho dong dien : 


d 2 i 


di„ 


Td.T^ + T^ + i^O 


dt 


(5-26) 


(5-27) 


Trong do, hang s6 thdi gian dien tir : T dl = ^- ; tdc d6 xac lap o> xI * co 0 
va dong dien xac lap I xj = I c = 0 viet cho truefng hap khcri dong kh6ng tai. 
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Cac dac ti'nh qua dd co = f(t) va i„ = f(t) la nghiem cua cac phuong trinh 
(5-26) va (5-27). Neu T d , co gia tri khdng du Idn : T d , < |t c (hi dac ti'nh qua 

dd co dang nhir hinh 5-2a ; neu T dl cd gia tri du Idn : T dl >^-T c thi dac ti'nh 
qua dd co dang dao dong nhu hinh 5-2b. 

5.2.3. Tmh toan qua trinh qua do trong cac he phurc tap 

Do1 vdl cac h ? Phte tap, pMn dien chua nhilu ph£n tu co quan tinh dien 
tu hoac cac he truydn ddng tu ddng, qua trinh qua dd la nhutig qua trinh ddng 
pc dupe md ta bang nhi^u phucmg trinh vi phan, do do viec giai true tiep cac 
p trang trinh do se gap nhieu kho khan, vi vay ngudi ta thubng sir dung 

nhuTau PHaP ^ ^ ^ ^ ^ ti6p * NOi dUng c “ a phuong P ha P 

Tnrdc het ta bien d6i phuong trinh vi phan md ta qua trinh qua dd cua cac 
p an tir trong he ve dang anh laplace bang each thay phep tmh d/dt bang toan 

13 dl ^ C phUOng tFinh d ' ng dai s * (thfl y cho P huon g trinh vi 
phan). Vi du phuong trinh chuye'n ddng (5-4) cua qua trinh qua do co hoc, 
noac cua phan co trong he truytm ddng, dupe vie't thanh : 

M - M c = Jpco (5-28) 

Iheo do, md hinh cua phSn ca se cd dang mdt so dd effu true nhu trdn 
hinh 5-3, a vdi luong va o la M - M,. va luqng ra la co. 



Hinh 5 - 3. So do 
qua do co hoc 


a > b) 

cdu true (mo hinh loan) cua phdn co hoqc cua hi truyin dong cd qua trinh 
(a) vd hi co qua trinh qua dd diin - co hoqc cua ddng co mdt chie'u (b). 


Tucjng tu nhu vay, ddi vdri he truy^n ddng cd qua trinh dien -co nhu da xet 
a tren (hoac he truydn ddng dung ddng co mdt chiSu diiu khien bang dien ap 
phan ung, co xet ddn quan tmh dien tir mach pMn ung va quan tmh co hoc 
rong phan co cua he), dupe md ta bang he hai phuong trinh vi phan (5-23) va 
(5-25), ta bie'n ddi c£c phuong trinh nky dang : 


U-KO(o = R u (l + T dl P)i, (5-29) 
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( 5 - 30 ) 


Theo do ta c6 md hinh ciia he la so do c£u true hinh 5-3b. 

Theo each lam tren, dtfi v6i cac he phirc tap, ta cung lap duoc so d6 cAu 
true mdt each de dang. Vf du he thd'ng “b0 bi£n ddi - dong co met chi£u” c6 
khau phan h6i am tdc do (tirong tu so do hinh 3 -10), co cac ph£n tir sau : b6 
bien d<5i, dong co mdt chidu va phAn co cua he. Trong do, m6 hinh loan cua 
dong co va phAn co da duoc trinh bay 6 tren (hinh 5-3b), con bo bi£n ddi 
thudng co tmh ch£t cua mdt kh£u quan tfnh. 

Hay lay vf du bd bien ddi la may phat dien mdt chieu (so d6 hinh 4-1), 
sdd E bd cua no ty le vdi dong dien kfch tir i k vdi he s6 ty le la K bd : 

E bd = Kbdik (5-31) 

Vie't phuong trinh vi phAn cho mach kfch tir cua may phat ta co : 

U k =R k i k +L k ^- (5-32) 

Trong do : U k dien ap kich tir, R k va L k - dien tro va dien cam cua 
cuon kich tir may phat. 

Bien ddi (5-32) ve dang toan tir p : 

Uk = Rk ik (1 + T bd p) (5-33) 

Trong do : T bd = L k /R k la hAng s 6 thcfi gian dien tir trong mach 
dieu khi^n cua bd bien ddi ; trong vf du nay, T M chfnh la hAng sd'.thdi 
gian kich tir cua may phat dien. 

Tir (5-31) va (5-32) ta lSp duoc md hinh cua bo bien d6i nhu phan ben trai 
ciia hinh 5-4. 



Hinh 5 ‘4. So dS can true cua he "bo bien dSi - ddng co mdt chieu" 
co khau phan hdi dm toe db. 
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“ t “>“* h *' “ ^ » « c,„ 

*&;&::%v:vs . ch ° “ -* - -^ J &2 

Phuang phap tinh loan ph6 bie'n nhat hien nay Ih md hinh hoa trtn m,iv 

^ -*—£*«?£ 

. . Vi </ f 5 " / ; Tlnh toan xa y d ^ n S d ?c tfnh qua dp co = f(t) va M = f(t) 

iruv^ d-" h If 0 ' g T kh&1 d<?ng tkd Ch ° qlu * trinh khdi d0n g khdng tai ciia hfe 
ruy n dong dung dong co khdng d6ng bp 16„g sdc Jchi dong true tf^6ng co 

M°/M 01 l, ' U Ch ° tmdC ■' D -" S C ° 28kW - 380/220V ' 1460vg/ph, X = 

! I — J - - W" *— «- ftt 

Gidi: 

a) Xdc dinh them ede ,6'lieu cua dong co v d C ua he truySn dong 

T6c dp goc djnh nitre : « dni = n dm /9,55 = 1460/9,55 = 152,8rad/s. 

Toe dp khOng tai If tuang : w 0 = 1500/9,55 = I57rad/s 

D6 truor dinh muc : s. = n o ~ n dm _ 1500-1460 __ 

n {( I500 _ ^ = a026 

Do truat tdi han : , lh *s dm (* + V^T) = 0,026 (2.3+ ) = 0 ,113 

Momen dinh mure : M. - jjtmTOO O 28.000 , 

dm » dm -l52y = 183 ' 2N m 

Momen tPi han : M lh = kM dm = 2,3.183,2 = 421,36 Nm 
Momen quan tinh cua ca he thPng truydn dOng : 

J = l,2J d = 1,2.0,975= l,17Kgm 2 . 

Vi khdi dpng khdng tai, n&n : M c = 0 

DP truat ban ddu : s bd = 1 (the <*„„ = 0 ) 

Dp truat xac lap vP 11 thuytft (khoi dpng khdng tai): s xl = 0 
Tuy nhien, fhuc tP ta lay dp truat cuPi cting : S(x . *s dm = 0,026. 
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b) Tim dac tilth s =f( t ) va a = f( t) trong Hun gian khm dong 

Truong hop dang xet thuOc qua trinh qua d6 co hoc. Vai gia thiet khcri 
ddng khdng tai, nbn ta thay M c = 0 vao phuong trinh vi phln (5-4), ta duoc : 

M = V (5-34) 

tfnhlo 0 " 8 d °’ m ° men d6n8 C ° M PhU thu6c dC > tm <?' s theo P hiron g trinh dac 


M = - 


2M„ 



(5-35) 


D6 trirot va 1 6 c 66 co quan he 
diroc : 


: co ~G) {J (l-s), ndn l£y dao ham ca hai v£ ta 


dco ds 
dt “ ’ C °° dF 


Thay (5-35) va (5-36) vao (5-34) ta co : 


(5-36) 


s s th dt 


' + 

S .h s 


hoac : 


dt - - 


Jojfl 


— + ^-|ds 
V S th 


(5-37) 


Then gian dien bien cua qua trinh khoi d6ng tir 0 den t se tuong ting voi su 

Su thfc n (5?37? tm0t SM de " thd ‘ S ’ d ° d6 1Sy nch P han hai vi 


jdt= j-^Lf^ + ^ ds 

o ^ 2M ‘" ^ s <t> s J 


ta duoc : 


t T 

2 co 


th S 


2 s 


(5-38) 


Trong do, T cu - hang srt thfli gian co hoc qui trdc: 


T _ J« 0 _ 1,17.157 
co M th 421,36 


= 0,436 sec 
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nhurl hj f y ' g |! d tr! f Tc ° 0 ’ 436 SCC; SW ~ S,h = °' 113 V “° (5 ' 38) ta tSrn daac 
P ong trmh ( = f(s), mot dang bie’u thi cua dac tfnh qua do s = f(t) hoac o> = f(t) : 

P“ 

,1 


t = 0,218 


f - s 2 1 

0226 + °’ 1131 % 


(5-39) 


Cho s cac gia tri khac nhau tit I den 0, la tfnh duoc cac gia tri tuong trna 
cua theo 0-39) ddng I hoi tfnh duqc cac gia tri «fc d6 tuang , }ng theo bie ® 
iturc co - ( 0 (,(l-s). Cac SO lieu tmh loan dupe ghi trong bang 5-1. 


Mot cap gia tri s va t hoac a va t trong bang cho la mot diem tren dac Imh s = 
(0 va or - f(i) ket qua ta co dubng cong cua dac tmh qua do nay trSn hinh 5-5. 



c) Tim dSc tinh qua dd M - f(t). Dac tmh qud do momen M = f( t ) diroc 
' xay dung bang ctSch ke't hop dac tmh s =f(t) va dac tmh co M = f(s). 

DSc tfnh co cua dOng co, vci cac so lieu da cho va da tmh sSn trong muc 
a, co phucfng trinh : * 


H - 2M .h _ 842,72 

_L + lth. _s 0,113 
s .h « 0,113 s 


(5-40) 


' , Th ^’ CilC S ' d tri * da Ch<I>n ‘ r0ng b * ng 5-1 v »° ( 5 - 4 °) ta x *c d 'nh duoc cac 
f' 8 “L 'T 8 ™ g Vil ghi va ° Wng (d6ng cudi )- Trong do, chtl v diem s = 1 
M 94,05Nm tuong u„g vdi t = 0 la diem ban dau cua qua trinh khoi dctng 

(M nm - 94,05Nm) ; digm s = 0.113; M = 421,36Nm ting vdi t = lsec la diiJm 
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tcri han cua dong ca; con diim cudi cua qua trinh khdi ddng ta coi la diim 
dinh mure, co s = 0,026 ; M = 183,2Nm. 


Bang 5-1 


S(chgn 

tructc) 








ra 

0,05 

0,026 

cn=to 0 (1-s) 

0 








149,1 

- 

t (theo 5- 
39)sec 

0 

0.185 

0,35 

0,5 

0,74 

0.83 

0,96 

1.0 

1,035 

- 

M (theo 5- 
40) Nm 

u*: - 

94.05 

104,3 

116,7 

132,7 

181,4 

220,6 

361,7 

421,36 

311 

183,2 


Moi cap gia tri M va t trong bang 5-1 cho ta m6t diem tren dac tfnh qua 
do momen. KSt qua ta co dirbng cong M = f(t) nhu tren hinh 5-5. 


d) Xac dinh thefi gian khdi dong 

C°i 9 U * trinh khoi dong ket thuc khi dd truqt dat den gia tri cuoi cimg s cc 

- s dm , thay s = s cc: vao (5-38) ta co biiu thuc xac dinh thdi gian qua trinh qua 
d6 khdi d6ng cua ddng co trong hfc. 




v 2 2 . ^ 

Sbd " S - +Slh ln^ 


2s 


th 


(5-41) 


/ 


thay s ^ s cc _ - 0,026 vao (5-39) ta tim duqc thdi gian khdi ddng : 


t kJ = 0,218 


1 -0,026 2 „ 1 
0,226 + 0,113In 0^26 


= l,05sec 


cau h6i 6n tAp 

V B i nh n 9 hTa 9 ua trinh qua 36 trong he truyen dong di6n? Khi nao 
thj xay ra qua trinh qua do ? Vi sao c6 hiin tifefng qua do xay ra trong 
h f ? Lay cac vf du thifc te ve qua trinh qua do trong thdi gian lam viec 
cua dong co va cua he truyen d6ng. 

2. Tinh toan hoSc khao sat qua trinh qua d6 de Idm gi ? Neu khong 
chu </ den qua trinh qua do ta co the’ g|p kho khan gi khi van hanh cac 
he truyen dong dien.? 
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3. Phtfong trinh cd b£n 66 tinh to&n qua trinh qua do cd hgc la 
phirang trinh nao ? Viet va gi3i thich cac dai Cugng trong phirong trinh. 
Cac dai li/gng nao di/dc coi la cho tn/6c v& chung difdc lay tCr dau ? Co 
the ddn gi4n hoa phi/dng trinh nay nhirthe nao ? 

4. Dang chung cCia cac d3c tinh qu6 do cd hoc nhir cd = f(t) , M = 
f(t) nhu the nao ? Viet pht/dng trinh va ve dirdng cong cac dSc tinh do, 
phan tich y nghla cCia hang so thdi gian cd hoc ctia he, 

5. Thdi gian qua trinh qua do cd hoc phu thupc vao nhurng yeu to 
nao ? Lam the nao de rut ngSn thdi gian qua do co hoc ? 

6. Co the sur dung phep tinh qua trinh qua do cd hoc 66 ph§n tich 
cho nhQng tri/dng hdp nao va cCia nhu'ng he thong truyen dong nao khi 
bo qua nhdfng yeu to nao trong he ? 

7. Djnh nghTa qu6 trinh qua do dien - cd. Lay mot vai vi du ve qua 
trinh qua do dien - cd trong cac he truy4n dong dien. 


« 
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Chu&ng VI 

TINH CHON CONG SUAT BONG CO 


6.1. KHAI NI$M CHUNG 

Chon dOng ca &i trang bi cho may san xutft la mOt trong cac muc tifeu cua 
mon hoc truyen dOng dien. De chon dime dong ca ta cSn xet dtfh cac ye'u to 
sau : log. dpng ca (mOt chttfu, khOng d6ng bo, d6ng b6 ... ), kha nang ditfu 
chtnh va phnong phap thuc hitfn ditfu chinh, cap dien dp. kitfu ctfu tao va loai 
vo bao ve, cap toe d6 dinh mure, cOng suit yeu ctfu va mOt s 6 yeu ctfu riene tuv 

theo tung lorn may hotfc mOi trtrcmg lam viec. 

N6i chung, phSn Ion cac yeu t6' tren dtroc lira chon bang each can cu vao 
yeu ctfu cua qua trinh cOng nghe tren may san xutft, dac diirn cua ngutfn dien 

Zt m( " T a " g Vi ' C • de ’ ^ d ! nh PhiMg an. Rieng yeu tb 
chng suat ddng ca dot hot phai tfnh loan tCmg bade chit che vtf duac coi la yeu 

° V1 ' C 1Va chon d “ n « dln d 0ng ca truytfn dOng cho may san 
ddng cf ^ U ha ° *“ m '‘ S6 dUng C ° bi " C " a V ‘- C tfnh toSn c6n « suat 

6.1.1.Muc dfch cua vf$c tinh to4n cong suSt d^ng cd 

Tt'nh totfn cOng sutft cho dOng ca theo yeu ctfu cua may san xutft la viec 
ltfm quart trong de lira chon dflng ca trang bi cho may. Ntfu tfnh chon dung 
edng suat, thi he truytfn dOng se ltfm viec an totfn, kinh ttf, dOng ca se lam viec 
dung tudi tho thtet ktf cua no, va may san xutft se phtft huy htft ntfng sutft Ntfu 

nhn n , C ,h'. S f\ d f 8 ^ a q “ 4 Wn S ° V<5 ‘ y6u cSu c “ a < sau da >' ta goi la cua 
phu tat) thi kich thuoc vtf trong lirang cua dOng ca cung nhu cua ca he truytfn 

dbng se 16n len, lam tang vOn dau tu ban dtfu. Mat khtfc, dong ca se thudng 

xuyen lam v.tfc non tat ntfn hieu sutft thtfp, vtf ntfu he sir dung dien xoay chitfu 

thi he stf cOng suat costp cung se thtfp. Ngtrac lai, ntfu chon cOng sutft dOng ca 

nhin y6U ^ C " 8 Phv t8i ’ thl ddn 8 ca se phtft nong qua nhiet do cho 

phep, each ditfn trong dOng c a chOng gia, tuOi tho dOng ca se giam xuO'ng. 


12*GT.TDfingE)i6n 
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Co the 1 trong hoa n6i dung trdn b4ng 
su£t ddng co thi: 


quan he sau: N£u chon dung c6ng 


t < t 
max — L cp 


( 6 * 1 ) 


Trong do . t max - nhiet do Ion nha't cua ddng co trong quS trinh lam vise. 

t cp - nhiet dd cho phep cua ddng co, duerc quy dinh bdi nhiet 

dd cho phep cua ca'p each didn sir dung trong ddng co, vf du ca'p 
A : 105 , ca'p E : 120°, cap B : 130°. 

I- V f y ’ Vi ^ c ,inh ch ? n c6n g su * ddng co thuc chat la tfnh toan nhiet dd 

lum vide cua ddng co khi da cho trude edng suSTt doi hoi cua may san xuat.' 

6.1.2. Su phat nong va nguol lanh cua dong cd dien 

Tu nhan xet neu trdn, ta thtfy d£ co co scr tfnh toan edng suat ddng co ta 

an xet qua trinh phat nong va ngudi lanh ddng co khi ddng cat diSn hoSc khi 
tang giam phu tai cua no. 

khd khaf'n/ 0 / 11 -," Cd -- a ' U , u'° Phlk tap ' nan Vl6c '“ h nh.et cua no la 
kho khan . Dd cho don gian kh. phan tfch, ta dat mdt sd' gia thie't sau : 

ldn vfnkVa 8 C ° w th6 ’ d6ng " h£t vd c4u c6 ^ ^ din nhiet vd cung 
Ion va nhiet do o moi didm trong ddng co ddu nhu nhau; 8 

- Coi nhiet dung C va he sd' tan nhiet A cua ddng co la hang sd'. 

. .. v” dPng c0 00 hl -“ suat la O' khi ] am viec voi phu tai Iren true P c thi tdn 
that edng su&t trong ddng co se la ; 

1-Ti 


AP = P„ 


ri 


( 6 - 2 ) 


Sau then gian dt, nhiet luqng sinh ra trong ddng co se la ■ AP dt (iun) 
£? ***. “ P“« : ">«< PMn'i «, nong Lg £t 

Uho"an ™ ' ' r “' > " S ,U ° g , “ l,h ' T * cS l*“™8 irinh can blng nhi« 


AP. dt = cdx +Ax.dt 


Trong do ; 


(6-3) 


1 l dc t ml la nhiet sat cua ddng co, la hidu sd giira nhiet dd cua ddng 
co () va nhiet dd ciia mdi truerng ( t° t ). 

c - Nhiet dung cua ddng co, la nhiet lirong edn thiei di nang nhiet dd 

cua ddng co len I°C (j/dd). ' * 
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A - He s6 tan nhiet cua dGng ca, la nhiet luong toa ra m&t ngoai cua 
d6ng co trong thcfi gian lgiay khi nhiet do cua no cao hon nhiet dG mGi 
trirdng xung quanh 1°C (W/dG). 

Giai phtrong trlnh (6-3) ta duoc biiu thtrc cua nhiet sai t phu thuGc vao 
thbi gian t nhu sau : 

t 

x = x od + ( T w : T od)e T " (6-4) 

Trong do : 

T n - hing s 6 thcri gian phat nong cua dGng co. : 

T n M (6-5) 

- nhiet sai 6n djnh cua dGng co dng vdi khi t = oo, 

Ap 

x od = "a" (°C) (6-6) 

t bd - Nhiet sai ban d£u cua dong co limg v6i khi t = 0. 

Nhu vay gia su ban d£u dGng co lam viec dn djnh vdi phu tai nho la P cl , 
urng vori tdn that cGng sua't (nho) APj va nhiet sai lam viec 6n dinh la xj — 
APj/A. N£u ta tang phu tai dGng co len gia trj P c2 (P c2 > P cl ) thi tdn that cGng 
suat trong dGng co tang len AP 2 , tuong tfng vdi nhiet sai dn dinh la = 
AP 2 /A. Thay cac gia tri x bd - ij v a x 0d = x 0d 2 vao (6-4) ta se diroc bidu thirc cua 
nhiGt sai t = f(t) trong qua trlnh tang nhiet cua dGng co, theo d6 ta ve duoc 
'dtfcmg co/ig phat nong” nhu tren hinh 6-la. 



Hinh 6-1, Ducrng cong phat nong (a) vd ngupi lank (b) cua ddng ca 


Ngiroc lai, gia sir dGng co dang lam viec vcri tai P c2 , tuong tfng vcri nhiet 
sai x 2 = T(),j 2 > neu ta giam phu tai xudng P cj , thi nhiet sai cua no se giam tir 

gia tri ban d^u x w = x 2 = x ()d2 xudng gia tri dn dinh x 0dl =^-. Thay x bd = 

A 
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t 2 = T o<i 2 v * T oa = *odi vao bi£u thurc (6-4) ta se nhan duoc bi£u thdrc nhiet sai 
x = f(t) trong qua trinh giam nhiet cua d6ng ca, va theo do ta duoc “ dtfdng 
cong nguoi lank” nhu-trdn hinh ve 6-lb. 

Bieu thCrc (6-4) cho thKy thcfi gian thay ddi nhiet dd cua d6ng co phu 
thudc vao hang s 6 then gian ph£t nong T n . Ve ly thuy£t, d6ng co dat d€n nhifct 
sai 6n dinh x ()d khi thdi gian ti£n tdfi v6 cung (t —» oo). Nhimg thuc t£ khi nhifct 
sai dat den 95% x 0d ngudi ta coi nhu da 6n dinh, tuong ting ta co thbi gian 
phat nong cua dOng co la : 

tpn - 3T n (6-7) 

Dbng co cang 16n, T n cang 16n va t pn cang lau. Ngoai ra, T n con phu thudc 
vao di6u kien lam mat cua dOng co va kiiu vo bao v6. Ddi vdi loai dong co tu 
quat mat, T n con phu thubc vao t<5c dd l&m viec. Sau day la gia tri cua hang s 6 
thdi gian phat nong cua mdt s6' loai d6ng co : 

- Dong co nho, ki^u ho : T n « 5+20 phut. 

- DOng co c6ng suat trung binh, kiiu hd, quat gib ngoai: T n * 20-5-40 phut. 

- Dong co c6ng sua't 1cm, kiiu hd, quat gio ngoai: T n » 30+50 phut. 

- DOng co kiiu kin, l&m mat hi mat : T n » 50-5-120 phut. 

6.1.3. Sir phat nong cua d$ng co khi phu tai bien doi 

N£u trong thcfi gian lam vibe, phu tai trbn true ddng co thay d6i nhu d6 thi 
tr£n hinh 6-2 (duting net dirt P c ), thi theo k£t qua phan tfch 6 trdn ta co thi xac 
dinh gia tri t6n th£t cbng sua't APj tuong umg trong cac khoang thcfi gian q : 

APi-Pd (6 - 8) 

"li 

Trong do, i - c3c chi s 6 1,2,3,4 tr6n d6 
thi ; r\i - hi@u suit cua ddng co tuong umg 
vdi cOng sua't l^m vide P ci . Theo do ta ve 
duqc d6 thi AP = f(t) nhu tr£n hinh 6-2 
(dubng net Uin AP). 

Neu ddng co da duoc chon trude, nghia 
la da bi£t cac gia tri nhidt dung C, he s<5 tan 
nhiet A hoac hang s6 thcri gian phat ndng 
T n cua dOng co thi theo bi£u thtic (6-4) ta 
ve duoc cac dudng cong T = f(t) trong timg 



Hinh 6-2. Nhiit sai cua ddng cokhi 
phu tai bien d6i 
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khoang then gian q va ket qua se c6 toan b6 duemg cong t = f(t) trong thfti gian 
lam viec cua ddng ca nhu tren hinh 6-2 (duemg cong t). 

Tuf duemg cong nhiet sai, ta xac dinh duac nhiet sai lorn nh£t t max> va 
tuong urng la nhiet do lcm nhat cua d6ng co : 

t° — T +t° 

max T 

K^'t qua nay duac dung de ki^m nghiem cong su£t dong ca theo dieu kien 
(6-1) : Ne'u thoa man, cong su£t dong ca da duac chon dung. 

Tuy nhien viec tmh toan nay chi co tmh chat ly thuye't, vi thuc te kh6ng 
du s 6 lieu de tL6n hanh, vi v|y ngu&i ta phai su dung cac phuong phap khac, 
gian tiep nhung don gian hon va se trinh bay trong cac ti£t 6-3, 6-4, 6-5. 

6.2. D0 THI PHU TAI VA Sir PHAN LOAI 

ch£ d0 lam vi£c cua d0ng co 

6.2.1. Djnh nghla do thi phu tai 

D6 thi phu tai cua truyin dong di6n la quan he giua cong su&t hoac 
momen tren true d6ng co vdi then gian lam viec P - f(t) hoac M = f(t). 

Nhu ta da bie't, do thi phu tai la ca s6 M 
di tmh toan phat nong d6ng ca, ttic ca s6 
chu y£u di tfnh chon cOng su£t dong ca. 

Tiet 6-1 da cho ta lam quen vefi d6 thi phu 
tai c6ng suat P c = f(t) . Tuy nhien, trong 
thuc te' ngudi ta thiremg sur dung d6 thi phu 
tai momen M c = f(t), vi momen da xac 
dinh han. 

PhSn Icm cttS thi phu tai co dang d<M biSn Hinh 6 . 3 „ Bdc , hang w , d6 (hj 
b^c thang, vi du nhu hinh 6-2. Tuy nhien, /?/?« tai dang bien dSi lien tuc 
co trucrng hap d6 \h nhung duemg cong lien 

tuc. ti£n tfnh to£n ta co th£ “b&c thang hoa” nhiing duemg cong nay nhu 
trinh bay tren hinh 6-3. 

6.2.2. Do thj phu tdi tTnh va do thi phu tai toan phSn 

C£n ph&n biet hai loai d6 thi phu tai: 

- Do thi phu tai tTnh, do la quan he giua momen can tmh hoac edng suat do 
may san xuat gay ra tren true d6ng ca va thcri gian lam vide. Ngudi ta edn goi loai 
nay la “d6 thi phu tai cua may san xua't” va ky hieu : M c = f(t) hoac P c —f(t). 
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D6 thi phu tai tlnh dirge coi la sd lieu cho trutic, hinh thanh tti viec tmh 
toan lire can va cOng su£t ca tren ca c£u c6ng tac cua may sin xu&'t tuang ting 
vtii cac che d6 lam viec xac lap cua he truy^n dOng. D6 thi phu tai tlnh thuting 
dung de chon so bo c6ng sutft dOng ca. 

- D6 thi phu tai toan ph£n, hay con goi la d6 thi phu tai cua dOng ca, 
bao g6m ca phu tai tlnh (neu tren) va phu tai dOng phat sinh trong cac qua 
trinh qua do nhir khdi dOng, dirng may, dao chidu, thay ddi toe do. C6 thd 
thay ro sir khac biet giua hai loai d6 thi phu tai nay tti phuerng trinh chuy^n 
dong : M = M c +Jdo>/dt. Ph£n phu tai dong Jdco/dt dugc bO sung vao phu tai 
tlnh M c , se cho ta d6 thi phu tai toan ph^n M - f(t) hoac P - f(t). Ngoai ra d6 
thi phu tai toan phan con dirge bidu dien theo dong dien dOng co I = f(t). 

Do thi phu tai toan pMn dirge x&y dung trong qua trinh tinh toan, sau khi 
da chon so bo dOng co, nghia la khi da co them cac sd lieu cua dOng cd nhir 
momen quan tlnh, toe do, gia tdc .... No dugc dung de tmh toan kiem nghiem 
dong ca da chon. 

6.2.3. Phan loai che do lam viec cua dong cd 

Tir If thuyet phat nong va nguOi lanh cua dOng ca dien, ngudi ta chia ra ba 
chd do lam viec cua dOng ca tuang ting vdi ba dang d6 thi phu tai dac trung : 
dai han, ngin han, vh ngln han lap lai. 

a) Che do dai han la ch£ d6 lam viec khi phu tai dugc duy tri trong then 
gian dii dai de nhiet sai cua dOng co dat d€n gia tri 6n dinh. Hinh 6-4a bieu thi 
do thi phu tai dai han khOng ddi P c — f(t) = const va duOng cong nhiet sai cua 
dong ca vdi gia tri x dat d€n x^. DOng co cua cac may nhu quat gio, bam 
nuac, cac may cOng cu ca ltin nhu*may tien dting, may bao giudng, may can 
lien tuc, bang tai ... diu lam viec b che' do dai han. 



Hinh 6 -4. D6 thj phu tdi va du&ng cong nhiet sai a cac che do lam viec cua dong ca 
a) Ddi han ; b) Ngan han ; c) Ngan han lap lai 
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b) Che do ngdn han : b che da nay, thdi gian ton tai cua phu tai du rig;tn 
n® n nhiet sai cua d6ng ca chua kip dat d£n gia tri 6n dinh, con thoi gian mat 
tai lai rat dai nen nhiet sai cua ddng co giam d£n khdng ma chu ky tifip theo 
ciia phu tai van chua xuA't hien (hinh 6-4b). D6ng co dong mo ctra da P nude, 
dong co nang ha nhip c&u giao thdng, d6ng co kep phoi trong may clt got kim 
loai,... thudng lam viec ache'dp nay. 

Dac trong cho d 6 thi phu tai cua che' dp ngdn han la do ldn cua phu tai P c 
hoac M c va thdi gian lam viec tuong dng t ]v (thudng t lv < 10 phut). 

c) Che do lam viec ngdn han lap lai : Dac di6m cua chd dp nay Id thdi 
gian lam viec (co tai) khdng du cho nhiet dd dpng co tang de'n gia tri 6n dinh, 
va thoi gian nghi cung khong du 6i cho nhiet dp dpng co giam den nhiet dp 
moi trudng (x ^ 0). Vf du di£n hinh ciia chd dp ngan han lap lai la dpng co 
cua thang may, can true, cac may c6ng cu van nang,... Dd thi phu tai va 
dudng cong nhiet sai dong co a che dp nay duoc trinh bay tren hinh 6-4c. 

Dac trung cho d6 thi phu tai ngdn han iap lai la dp ldn cua phu tai P c hoac 
M c va u thdi gian dong dien tuong doi" TD hoac TD% : 

TD = ^ ; TD% = —100% (6-9) 

Trong do : 

t| v - thdi gian lam viec (co tai); 

= t ]v +t 0 - thdi gian cua chu kj, g6m t lv va thdi gian nghi t 0 . 

Thudng quy dinh t ck £l0phut 

Chu y : Cac dang dd thi phu tai tren hinh 6-4 it gap. Thuc t£, trong thdi 
gian co tai, phu tai thudng bien ddi nhi£u bac, nhu cac dang ve tren hinh 6-5. 



Hinh 6 - 5. Do thi phu tai bien thien cua cac chi'do tam viec 
a) Ddi han ; b) Ngdn han : c) Ngdn han Idp lai 
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6.3. TfNH CHON CONG SUAT DONG CO LAm Vl£c 
Ct CH£ DO DAl HAN 

CO Ca ' U "' nh Chpn ^ ng c6n § sua( d <?ng 

ta ,e ilng dung cic co c6 tfv d /Sf ‘ “T *“ V * gMm php ^ &*“ <% 
tai did ban, nganh va nut h I SUHt ^ C ° cho tif "S P*« 

«<» ec o,^JXz; t °r h .T ,p ■'■ 4c ha “**»• —. k 

Trucmg hop don gian nhai la khi tai dai han kh6ng ddi (P c = cons() ta chi 
can chon dong co cd cdng suA't dinh mdc P dm Ion hon (xAp xi) cOng sutf, phu tai: 


Pdm ^ P c 


( 6 - 10 ) 


tai bSfdt.tuc'dd liec tr„ P h'c U ho n8 h " P n;ly ' 03 S6 ' ,rlr<mg hpp ' hu - P^ 
duoc ti£n hanh nhu saT ^ ^ "" 86 ^ ^ V*c tfnh toan 

6.3.1. Lay so lieu 

S6 lieu cho truac bao gdm : 

- E>6 thi phu lai tmh M c = f(t) hoac P c _ f(t), 

- Gia tri mcmen can Ic-n nhat, cd the' lay trong dd thi phu tai M c = f(,) : 


M. 


c.max* 


- Momen can luc khdi dong (khi to =0) : M co ; 
to« s MV “ “ " b “ “ I" 4 ” « 4 * khta chuyjn 

S If 'T “ 7 «* 4 «"• « «. 

5 - 

- i“ - * - - ? * * - - «* 

£*5* “ ^ = f( °: «*. so b0 Lo phu Strung 

Cdng suit dinh mdc : P dm = (1,1 + 1.3)P wb (6 _, „ 

Hoac momen dinh mdc : M dm = ( U + i, 3) M e(6 _ 12) 
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Trong do, cong sua't va momen trung binh dupe tinh theo dd thi phu tai da 


p - 51 , 11 +P C 2 t 2 +- _Sg :i ti 
l l +t 2 + - ‘ck 

M ctb - M cit|+M c2 t 2 +... _ 

t i+t 2 +- t,. v 


(6-13) 


(6-14) 


tck = Zt| - thdi gian cua mdt chu ky lam viec. 

, , ™ e ° Pjm h °, aC “' nh duac tir (6-11) va (6-12), ket hap vdi toe do yen 
call tatraduac ddng ca va 1% dSy du cac sd' lieu cua dOng ca do dd chua'n bi 
cho viec tinh loan bude tiep theo. ■ 

b) "Shim dong cot da chon theo dieu kien phdt nong : dOng ca da 
chpn can phai duac kiem nghiem theo mdt sd difiu kien, trong do trade he't 
phar kiem nghiOm di£u kien phat nong. 

ndnJ diy 2?* u S ''"S’ 1 - ^ ,OCUl PMn : Di kiim nghi6m dlSu ^en phat 
dunk'd h u P t0an nhi ^’ Cang Chfnh Xi5c c “« **. d ° d6 can xay 

S a it ta I- IO T Phan - T& CSc s6 ' lieu d 6ng ca, ta tfhh toan cac qul 
tnnh qua dd chu ydu nhu khdi ddng.Jwm, dao chidu (ndu cd), tlm duac cac 

duong cong theo thdi gian cua momen dong ca M = f(t) hoac ddng dTn T= 

tl nav v C C ng , SUat , d6ng C ° P = f(0 tr ° ng qud trinh V* <5- Bd sung cac gia 

Hrh h ? P M ta ‘ tInh U dU<?C d6 th! <’ hu tSi PMn. Do cung chfnh 

iuac t S'nb Ca Vl?C l, ' nh t0 “ * kL nghiem ddng fa 

airac tien hanh voi do thi phu tai nay. ‘ ■ 

- Cac phuong phdp kiem nghiem dieu kien phdt nong : Ta cd the su dung 

S Ph«ong phap sau day dd k,6m nghiem ddng ca da chon xem cd 
thoa man diOu kien phat nong hay khOng : 

* Phtfdng phap nhiSt sai : Nhu da trinh bay trong tid't 6-1, day la phuang 
pMp ca sa. Tit dd thi phu tai, n£u bie't hang s d thdi gtan phat nong T n cua 
. ng ca, ta xay dung duac dudng cong x = f(t), xac dinh duac nhiet sai cue dai 
x mav * g ca d * ch( ? n s6 y* u phat nong ne'u thoa man di£u kien : 

1 max - T cp . (6-15) 

Trong do : x cp nhiet sai cho phep cua ddng ca, phu thude ctfp each dien sir 
aung trong dong ca. * 

Neu cot ddng ca lam viec dai han, thdi gian lam viec g 6m nhigu chu ky 

‘ 5 g,an mdl . chu j? d “ nh6 50 vdi T n, th! dudng cong nhiet sai t = f(t) tuong 
ddt d„ dinh. Luc do, d.eu kien (6-15) cd the' bitiu thi theo nhiet sai lam viec 
x lv , hoac nhiet sai cud'i chu k* x cxk hoac nhiej sai trung binh trong mdi chu ky : 

T lv^x C p ; Vck^cp ; x tb ^T cp ; (6-16) 
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* Phiwng phap ton that trung binh : nhu da nhftn xet, phuong phap nhiet 
sai cho phep true tiSp danh gia nhiet d6 lam viec ciia dong co, nhung kho thuc 
hien vi thuerng khOng biet chrnh xac hang s 6 thdi gian phat n6ng. Do d<5 ngirbi 
!a su dung cac phuong phap gian tie'p, thuan lien hon trong t.'nh loan thuc te. 

Ncu cot nhiet sai on djnh cua dong co ty le vefi t6n that edng suat trong 
dong co : t oJ - —. ihi nhiet sai trung binh hoac nhiet sai cuoi chu ky lam 
vice sc (y 1c v6i tdn that c6ng suat trung binh trong chu ky.: 

AP tb 

T tb=-^- (6-17) 

Nhu vay, tit d6 thj phu tai P = f(t), vi du co dang nhu tren hinh 6-2, ta suy 
ra do thi ciia tdn that cong sutft AP = f(t) nhu da trinh bay trong lift 6.7.1 tu 
do xac dinh dirge ton that trung binh : 


ap AP, .t, fAP 2 .t 2 +... ZAZu 

iAT tb -—---- =-— 


t, +U +... 


L Ck 


(6-18) 


Mat khac. doi vdi d6ng co da chon sa bo, co edng suft la P dm , tuong tfng 
vdfj tdn th^Tt cong su£t djnh mtfc AP Jm va nhiet sai x cp theo thiet ke. Trong do, 


AP 


dm r dm 


lid, 


(6-19) 


Va 



( 6 - 20 ) 


Thay x Ib va T cp tut (6-17) va (6-20) vao (6-16) ta rut ra dieu kien kidm 
nghiem phat nong d0ng ccr theo tdn tha't trung binh : Dflng co da chon se dat 
yeu cau phat nong neu thoa man dieu kien : 

AP tb <AP dm (6-21) 

* Phi/tfng phap dong dien ding trj : Phuong ph*p ddngdien ding tri dugc 
suy ra tit phirong phap tdn tha't trung binh va nd dage dimg khi da co do thi 
phu tai theo dong dien dong co I = f(t). 

Gia sir ta co dd thi d6ng dien dahg bfc thang tuong tu nhu tren hinh 6-2. 
T6n tha't cOng suit tren day qudn d<5ng ccf trong tung khoang ihcri gian t,, t 2 ... 
deu ty le vdi binh phuong cac ddng dien tuong ling : [ft, , lft 2 ... Hay tuong 
lupng ra mot gia tri dong dien dang tri I (t , khong ddi trong ca chu ky lam viec 
de thay cho tat ca cac gia tri I,, I 2 . ... neu tren vdi didu kien cung gay ra ton 
that trung binh nhu nhau thi dong didn do se la : 

^dt^ck = +1^2 + ... 
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( 6 - 22 ) 


jac I dt = Jl? t i +I 2 t 2 +-~ _ feljtj 

T *ck V t,.i. 


lam vie" Ip'’ d6 " S dln§ tn ^ tU ° ng tog Vdi t6n th * trUng blnh ,ron « chu k V 

Mat khac, d6i voi dOng c a da chon so bo, tdn that dinh mrtc cua no AP, 
tnong img vd. dong dien dinh mdc I dm . Tu nhan xet do, thay cho rtteu kien (6- 
) suy ra d,eu kten kie-n nghiem phat nong dong CO theo d6ng dien nhu sau: 

^t-^m (6-23) 

ton Zl’ d ' eU - ki '" (6 ' 23) chi ddng khi coi ton th* trong loi thep dong co 

£££&%*' t6n th4t d0 tu «* “*■ cang ^ **y UXS 

d6ne ccfkho 9 d *" 9 ^ trong qUii trlnh «*" viec tCr thong 

xe. d6 kW c?d d0 lhfnJ° n r * m ° men d ' " g C ° * 5 *>' * vdi nhau ‘ ™ nha " 
“‘ „ d6 th! Phy 131 the0 mome " M = f(t), ta co thi xac dinh mot gia 

m ° men dang lr * kh0n § ddl M„, t^g tir nhtt (6-22), de thay the cho tat ca 

cac gia tn M„ M 3 ... trong cac khoang thori gia„ t„ t 2 ... cua chu ky lam viec: 


Mj _j M?t. + M 2 2 t 2+ „. = /f^T 


(6-24) 


va rut ra dtfu kien kie’m nghiem theo momen tir (6-23) ■ d6ng co da chon 
la dat yeu cau ve phat nong n^u thoa man d,6u kien : ® 9 

M <» - Him (6-25) 

Trong do : M dnl - momen dinh mite cua dOng co, 

TUy uuf n ’ f 6 ' V6i nhffns d ° ng ca c ° t& thOng th ay d6i theo cOng suift nhtr 
dOng co khOng dOng bp thi phvrong phap nay kem chinh xac. § 

* PhW "aI P M P c6n 9 suat ding trj. Mu trong thdt gian lam viec tdc do 
dOng co it bten dOt. nghia 14 coi co * const thi cOng sutft cita dOng co se tv le 
vot momen , Khi dO tir (6-24) ta suy ra fart, thhc cua cOng sudSg tri ' 


p at =J^hl^h±^_ fejgt, 
V t l+ t 2 +... y tck 


(6-26) 


Trong do, P,. P 2 ... la gia tri cOng suit trong d6 thi phu tai P = f( t ) une 
voi cac khoang thbi gian t,, t 2 ... trong chu k^ lam viec. 

Dieu kien chon dijng d6ng ca la : 

P <Jt * p dm (6-27) 
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dl]n Cdc Phuong 'rinh momen dang tri va cdng su£t dang tri dtroc sir 

Jung de kidrn nghiem didu kien phat ndng do. vdi dang ca da dtroc chon a 

1 7 04 f <*» » bo bong L «„ zts z 

<6 95 ) J"- ,t X ~ L !nh Mdt va P<u ' c6n di ^ u ki ? n cll 9 n ddng cot se la bidu thtfc 
<6 -25) hoac (6-27) thay cho (6-14) va (6-13). ' C 

CaC P hUa " 8 P h *P nhi ^ sa * va ton that trung binh chi dung cho muc dich 
kidm nghi£m dong ca da chon ma th6i. 

Hi!**" nshi4m d '" s c ° dd chon theo diiu kHn qud tdi va dUu kiin 

, D SV° M ^■ n ' SaU khi d3 ki6 ’ m n g hi ?™ th ° a didu kien phat none 
can pha, dupe k.dm nghiem them vd didu kien qua tai va dieu kiCn kJdi ddng’ 
B6ng ca se dirac coi la dat y£u cau n€u thoa man : * g ' 

^max - M c .max (6-28) 

M KD > M co (6-29) 

Trong do : M cmax - momen can ldn nhtft; 

M co — momen can khi khefi dong (a> = 0) 

^max - momen Idn nhat cua ddng ca, co xet den dilu 
ki^n giam nglu nhi£n cua dien ip ngu6n. Vf du : 

Doi v6i ddng ca khdng dong b& : M max * 0,8M th 

D6ng ca d6ng bd : M max * (2,5 * 3)M dm 

D6ng co mot chidu : M max * (2 ^ 2,5)M dm 

hoJ^Ttri ‘'h M h C ' m ° men kh&1 d '” g C “ a d ° ng C ° iS > ,heo § ia tr * catalo 
ac g a tri cho phep cua tung loai ddng co, vi du ddi vdi dong co khdng ddng 

o va ddng co ddng bp cd cudn khdi ddng kitiu khdng ddng bd M KD lav theo 
momen ngan mach : b ■ KD y IJUO 


Ddi vdi dong co mdt chigu, M KD lay theo gid tri cho phep bdi dong dien 

phan tmg : M kd = M cp * (2,0 + 2,5)M dm . ' 

Ngoa' ra, tuy thude vdo loai mSy san xutft, dOng co da chon con co th£ 

pha. k.em nghiem them mot sd didu kien khde, vi du. gia tdc cho phep ll 
d6ng hoac momen d6ng ... F p> * 
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6.4. TINH CHON CONG SUAT D0NG CO 

LAM VlfcC 0 CHfi D0 NGAN HAN 

Co the' chon dong co thdng dung (tuc d6ng co lam viec dai han) hoac ddng 
ca dac biet goi la “ddng ccf ngan han” de phuc vu cho cac phu tai ngan han. 

6.4.1. Chon cong suat dong od dai han oho phu tai ngan han 

Vdi dac diem cua che do ngan han nhu da neu trong tiet 6-2, then gian lam 
viec (co thi) t !v nho hon hang s 6 thoi gian phat nong T n cua dong ca, nen 
trong thefi gian dd nhiet sai cua ddng co chua dat den gia tri 6n dinh, Vi vay ta 
edn tinh chon dong ca co c6ng suat dinh mtic P dm nho han c6ng suat phu tai 
Pc.nh’ nghla la cho dong ca qua tai vdi mot he s<5 K nko do, sao cho cuoi thdj 
gian lam viec (khi t = t )v ) thi nhiet sai cua ddng co dat de'n gia tri cho phep t cp . 
Trinh in tmh chon c6ng suat nhu sau: 


a) Chon so bo dong co ; Trudc het c3n co d6 thi phu tai tTnh P c = f(t) 
hoac M c = f(t). Dua vao do ta xac dinh phu tai ngan han P c nh hoac M c nh tuang 
ting vdi thdi gian lam viec t lv . 


Ne'u d6 thi phu tai co 
dang khong d6i nhu tren 
hinh 6-4b thi duong nhien 
ta co : P c nh = P c (P c tren d6 
thi phu tai), 

Neu phu tai bi£n d6i 
nhi4u c£p nhu tr6n hinh 6- 
6a ta se quy v£ dang khdng 
d6i nhu tren hinh 6-6b vdi 
gia tri phu tai x$c dinh theo 
phuang phap d^ng tri (tiet 
6-3): 


P,* 


(M c ) 

Pci 



p c 

‘(M c ) 

PC2 


Penh 




P C3 







t 




U 


ti t 2 t 3 ‘ 

a) b) 

Hinh 6-6. Quy dSi d6 thi phu tai bien doi 
ve dang khdng doi 


* 



ip 2 t- 

p _ p — ^ 1 Cl 1 1 

‘c.nh r c.dr — O 

(6-30) 

Hoac 

^c.nh ~ ^c.dt ” ^ 

XMj’t; 

(6-31) 

Xti 

va thdi 

gian lam viec : 




tlv = Eli 


(6-32) 
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Me djnh he sd qu* tai : tir viec phan tfch nhiet sai lam viec cua ddng cd 
nhu da ntu trftn, ngircfi ta da tlm dude biiu thurc cua he s 6 qua tai: 




a + 1 


' l _ e _, lv/Tn 


-a 


(6-33) 


Trong do : a - ty s£> giCra t6n hao thep va tdn hao ma sit vdi t6n 
hao ddng trong ddng ca. 


a = 


AP, 


th+c<t 


AP 




(6-34) 


, De chpn so ccr > ta c6 the lay gin dung a « 1 va t. v /T * 0 3 ^0 5 

de tinh ra K. 

D6ng co se dirac chpn so bp theo dieu kien : 


p v, fc.nh 

Pdm - IT 

hoic M dm >^ah 

IV 


(6-35) 

(6-36) 


b) Kie’m nghiem dong ca da chon : Vise kiem nghiem dOng co duoc tiffn 
hanh tuong ti s nhir dpi vdi ddng ca lam viec 6 ch£ dp dai han : 

Trudc he't can xay dung dd thi phu tai toin phan P = f(t) hoic M = f(t). 

Kiem nghiem dieu kien phat nong theo d6 thi phu tai toan phan : tfnh lai 
c6ng suat hoac raomen ngdn han theo phuong phap dang tri (tuong ttr nhu bie’u 
thtic 6-30 va 6-31) ta dupe P nh hoac M nb ; xac dinh lai cac gia tri theti gian t Jv . 

Mat khac, tir dOng co da chon, ta co s 6 lieu dg xac dinh a va T n , do do cd 
the ti'nh lai he sd qua tai chinh xac K cx . 

„ Cud'i cung, dOng co da chpn se thoa man di6u kien phat nong ne'u edng 
suat dinh mtic cita no : 


fum - 



(6-37) 


Hoac momen djnh mure : 


K CX 


(6-38) 


AK . Cac , dl ^ u kl?n 9 ui * lii v4 kh & d <>ng cung dupe kidm nghiem tuong tu nhu 
ddi voi ddng co o che' dp dai han. ‘ 
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6.4.2. ChQn cong suat dong cd die bi?t, loai ngan han cho phu tai 
ngan han 

Ngucri ta c6 thiet k£ che tao mOt loai dong ca dac biet de lam vide d che 
dd ngan han. Loai ddng ca nay co he s 6 qua tai ldn va duac che" tao quy chuan 
voi cac thdi gian lam vide y = 15. 30, 60 va 90 phut. Cong su a't dinh mdc va 
thdi gian lam viec quy chuin cua ddng ca duac cho trong catalo. 

De chon so bd ddng ca, ta can cur t, v cua dd thi phu tai, dir ki£h ddng ca co 
thai gian lam viec quy chuin giin nha't (va ldn han) t lv . quy d6 thi phu tai v£ 
dang khong doi P L , nh hoac M c nh theo (6-30) va (6-31). Sau do chi c£n chon 
dong ca co P dm > P c nh hoic M dm > M c . nh . 

Vific kidm nghiem dOng ca cung dtrqc tie'n hinh tuang tu nhu tr6n. 


6.5. TINH CHON CONG SUAT DONG CO LAM VI$C 
6 CH^ DO NGAN HAN LAP LAI 

£>ac diem lam viec cua che dd ngdn han lap lai da duac dd chip trong tifi't 
6-2. Do dac diem do, ngudi ta da che' tao loai ddng ca dac biet de lam viec 6 
che' do nay veri cac gia tri quy chuan cua thdi gian dong dien tuang doi TD% qc 
= 15,25,40 va 60%. Trong catalo cua ddng ca co ghi P dm va TD% qL .. 

Ne'u d6 thj phu tai co dang P c = const nhu tren hinh 6-4c, vdi thdi gian 
dong dien tuang ddi TD trung vdi mdt trong cac gia tri quy chuan, thi chi can 
chon ddng ca co TD qt = TD v£ edng sua't dinhmdc : 

> P c (6-39) 

Ne'u da thi phu tai c6 dang bien d6i nhu trdn hinh 6-5c thi trude het phii 
quy v£ dang khdng ddi bang phuong phSp ding tri, tuang tu nhu da lam vdi tai 
ng£n han, theo (6-30) hoac (6-31), ta duac P ti , hoac M cU , 

Neu thdi gian ddng dien tuang ddi cua d6 thi phu tai khac vdi cac gia tri 
quy chuin, ta du kifi'n chon loai ddng co co mdt gia tri TD qc nho do g£n vdi 
TD cua phu tai (co the - ldn han hoac nho han) edng sua't hoic momen dinh 
m(/c cua d6ng ca duac chon sa b£> theo cac bieu thtic sau : 


Pdm " ?dl p D qc : Mdm ’ yjjv- (6 ~ 4 °) 

N6u chon d6ng ca thOng dung (dai han) thi TD qc = 1 (TD% qc = 100%) 
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can « T hS m n6°' C ^ " T ° qC ChPn S " ^ c0 va la > «** cSc l.eu 




Pdm^Pj,, 


TD 


fa ( TD qc-TD) + T D, 


qc 




TD 


f a(TD qc -TD) + TO, 


qc 


(6-41) 

(6-42) 


Tr “ £ d0 / p »- Ml, - cons ,us, ,» moment dj„ g i ri khi M M . 

iMne dA —-—-«« p i«:: 


* Vi du 6 A : 
Tinh chon cGng 
su^'t d6ng ccr cho 
truy^n d6ng cua 
xe true tran cin 
true -cua kho bai 
boc da. K6t ctfu 
ca khi cua xe 
true cho tran 
hmh 6-7. Yau 
c3u stir dung d6ng 
ca khdng d6ng 
b6 roto day qua'n, 
khai dang bang 
cac cdp didn trd 
phu trong mach 
roto, ham diting 
xe bang phanh hSm 



0 OT TL < '' " 8 '“ We •« «W, dinh «* 

“s ; mL jL" ”T '■ * ch “ y<n ** kbi ** * ** 

iTkhl ,i oT ” ,J k “ n£ ' Si F “ " 3240N ■ .u» h.p 

! c khl tai d !"h mire = 0.85 va khi kh 6 ng tai n- 0 78 • tv s x , 4 . 

«p M . h « D .vy, z 
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cac bo phan chuy^n dbng quay lip trtn true ddng ccf J q = 0.15kgm 2 ; momen 
quan U'nh cua cac khhu trong hdp giam t6'c liy bang 15%(J d + J q ). Thai gian 
xe dung de la'y tai t 0l = 150s va thao tai t 02 = 100s ; momen cua phanh ham 
co khi M ph = 78,5 Nm. hanh trinh mdi chi£u chay cua xe 1 = 50m. Khi chay 
theo chieu tien xe mang tai trong dinh mdc, con khi chay v<§ - khdng tai. 

Giai: 

1. Lap do thj phu tai tlnh 

M6t chu ky lam viec cua xe co 4 giai doan : 

- Dung de lay tai : thdi gian t, = t 0 , = 150s 

COng sua't phu tai P c = 0; 

- Chuyen tai trong den vi trf, hanh trinh I = 50m 


Thai gian u = —=- 

2 v 55/60 


- 55s 


(trong do : v = 55/60 = 0,916m/s) 
Cong sua't tren true d6ng ca khi mang tai trong djnh mtic 


p ~ F c- V 
C 1000.r, dn 


_ 6480.0,916 
" 1000.0,85 


= 6,98 kW 


- Dtirng di thao tai: 


Thai gian t 3 - = 100s 

Cdng sua't phu tai: P c = 0 


- Xe chay khOng vi trf 
ban diiu, hanh trinh 1 = 50m : 

Then gian 
t 4 = t 2 = -= 55s 

V 

C6ng suat tren true ddng co 
khi xe chay khOng tai: 


p - 

CO 


F V 
1 co • v 


1000.TU 

3240.0,916 

1000.0,78 


= 3,8kW 



Hinh 6 - 8. DS thi phu tai tTnh cua 
truyen ddng xe true 


13-GT.TDongDien 
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Theo cac so lieu da tinh ta co da thi phu tai tinh tren hinh 6-8. Do la d6 
thi phu tai cua cha da ngSn han lap lai, co 2 bac c6ng suat xen ke nhau va thcfi 
gian dong dten tirong dd'i la : 

T D % = j 00% = ^55 j 0Q% = 3Q% 

l ck 360 

2. Chon sc bo dong cd 

Vai phy tai co TD% = 30% (khong trung voi mot tieu chusin nao) ta du 
ien c on ong co ngan han lap lai co thcfi gian dong dien tuong d<5i quy 
chuan TD% qc = 25%. 

Tinh quy d6i d6 thi phu tai hai bac ve dang mot bac khong d<5i : 


> = l p ch+ P C oU f^98 2 +3,8 2 c 

C ' M V h+U V 2 ~ 5? 


62 kW 


Cong suat dinh muc ciia dong co dirpc chon sa bo bang ; 


P<!m “ 


TD t IJo 

/td ^ u - 5 ’ 62 vi= 7 ' 26kw 


1 rong do : Kj, = 1,1 - he s 6 du trO luc tinh chon. 

. D u e , ci , u,n d<?ng ca ’ ngo ^‘ c ° n S su4t d inh miic, thcri gian dong dien ttiong doi 
con pha, biei dime co «Sc do yeu ciu. To'c do cua dong co se dtroc tinh toan dtra 
vao toe do cua xe, dt/ong kinh banh xe va ty $6 truyen cua hOp giam to'c : 

„ _ - V i v 

n dc — t^bx ’ n bx-i do d6 n dc = — 

uc ttD 

Trong do : n bx - t6'c d6 quay cua true banh xe (vg/ph) ; 

V- tdc d6 dai cua xe (m/ph) ; 

Thay so vao ta co : 

18.55 ^ 

ni,t "^A35 =900v ® / P h 

hoac o> dc = 900/9,55 = 94,2 rad/s. 

Theo ctk so lieu P dm , n dc , TD qc ta chon ducc dong co roto day qua'n 
MT-22-6, U dm = 380v ; TD qt . = 25% ; P dm = 7,5kW ; n dm = 945vg/ph ; X = 
- 2,8 ; J d = 0,26Kgm 2 . 
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Tir eae so li6u catalo tren day, ta co thi xac dinh them m6t so thong so 
khac cua dOng co nhtr sau : 

Momen dinh muc va momen tdi han : 

Mt _ 1000-Pdm _ 1000.7,5 
dm ^r'~94,2- =76Nm 

M,h ” X.Mj m = 2,8.76 = 213Nm 
Do trirat dinh mtic : 




n o-n dm = 1000-945 
n 0 1000 


Ttfc d6 goc dinh mile : 

^dm = n j m /9,55 = 98,9 rad/s 

3. Xay dt/ng do thj phu tai toan phan 

D6i vdi do thj phu tai toan phan, x£y dung theo momen dong co thi sc 

thuan lien hon. Vi v#y ta chuyen tir c6ng sutft tr£n true (phu tai tlnh) ve 
momen : ‘ 


- Momen can tlnh tr£n true dong co khi xe chay co tai dinh mure (quv doi 
tu co cau cong tac ve true dong co) : 


M c 

LT l<Jm 


Fc-D 


6480.0,35 

2.18.0,85 


= 74Nm 


l 


Trong do , momen can tac dung l£n true banh xe la M ct = 
tr£n co cau cong tac). 

Momen can tlnh tren true d6ng co khi xe chay khdng tai: 


F c -D 

2 


(momen 


M 


CO 


Fco’D 

2.i.r| 


3240.0,35 

2.18.0,78 


= 40 Nm 


Dd xac dinh phu tai dOng va thefi gian qua trinh qua do khdi dOng, dOi vdi 
dOng co roto day quan dieu khien bang di£n tret phu trong mach roto, ta chon: 

- Momen Ion nhat luc khdi dong va tang toe : 

M| = 0,9 2 Mth = 0,81.213 = 167 Nm 

- Momen chuyen cap dien trd trong thcri gian khdi d6ng : 


M 2 = 1,2.M C = 1,2.74= 88 Nm. 


195 



vay momen (rung binh trong thdi gian khdi d6ng (coi khdng df$i) se la : 

h* » * . 


M 


kd 


_ M t +M 2 167 + 88 

2 2 -127,5Nm = const 


Pha^nfrof " h d ’ r0C ‘ hdl Sia " CiC qU;i trinh fl uS d 0 Wc khdi dang va ham ta 
Pha, U„h toan momen quan tfnh cua he thb'ng truygn dang quy^i v^u 

d ong co, .rang do, « 0,26Kgm 2 da tra ducc theo catalo (L muc 2) 

.omen q Ua n tmh cua cac ba phan chuye’n dang quay lip tren true ddng co 

- 0,15K gm fda cho trong de bai), vay can xac dinh them momen quan tfnh 
cua cac khdt co chu*n dang thing, d6 1. khdi luong cua xe va tJi ^g 

co _ Momen quan tfnh cua xe kht co tai trong dtnh muc quy ddi vS uSc da dang 


J\.qd - ( m J m + m 0 ) 


_V_ 

<*de 


= (10.000+ 10.000)(^J = l,9Kgm 2 
Momen quan tfnh cua xe kht chay kh6ng tai quy ddi v6 «fc d6 ddng co: 


d Xo.qcI = Too 


V_ 

®dc 


= I0 '0O0(^) 2 =O,94Kgm 2 


vl £?£ mJm = m ° = 10 00 ° k8 - ^ ^ * * tr ° n g dmh mile G dm 

V4y, mo men quan tfnh cua loan he thdng truy^n d6ng se la : 

Khi xe chay co tai : 

J, = l,15(J d + J q ) + J x qd = 1,15(0,26+0,15)+!,9 = 2,37Kgm 2 
Khi xe chay kh6ng tai : 

J 0 = l,15(J<j + J q ) + J xoqd = 1,15(0,26+0,15)+0,94 = 1,42 Kgm 2 . 

Trong do, he s6 1,15 dung de’ xet deh momen quan tfnh cac can 
banh rang trong h6p giim ttfc. 4 C ' P 

-ift “ “ “1" *“ ** V4 h ™' » -«« pht»„ g ch«y<n t»„ g 

r Ao 


M - M c = J 


At 


~ T' Ei * * m ! * is 4 ” - - o v* ™ 

° '”" e “* v * “ '* '»« <ta> khM d6»g vi thdi 
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Do do: 

- Thcfi gian khdi d6ng khi xe chay chilu tiln (co tai): 

J tjmam 2,37.98.9 _ 
kd “ M kd -M c 127,5-74 ' 

- Thcfi gian khcfi dOng khi xe chay vd (khdng tai) 


J 0 .co dm __ 1,42.98.9 

‘kd.O ~ 


= 1,62s 


M kd -M c0 127,5-40 
- Thru gian ham may (nhcf phanh co khi) khi chay chidu tidn (co tai) 

J„« dm 2,37.98,9 

Ik — TT » / — 


M ph +M c 78,5 + 74 


= 1,55s 


- Thdi gian ham may khi xe chay ve (khong tai) 


1,42.98,9 


. __ ^O^dm _ 

h0_ M ph + M (:( , 78,5 + 40 


= 1,34s 


w 


Ta coi tOc do xe chay trong thofi gian khoi dong va ham dirng la toe dp 
trung binh V lb = ^sl, Trong do, V dm - Toe dp xe tuang tag veri tPc dp djnh 


mire cua d6ng ccf: 


_ tt .0,35.945 = Q % m/s 
Vdm 60.i 60.18 


- Vay cbidu dai quang dirong xe di dupe trong thcfi gian khcfi dong co tai la: 


llr.l — 


— V dm 


*kd “ 


0,96 


.4,4 = 2,12m 


*kd - 2 ‘ k<1 _ 2 

- Chilu dai quang dircmg xe di diroc trong th6i gian khoi d<5ng khong tai la : 

i = y+Q-t.j = 1,62= 0,78m 

‘kd.o 2 k<Jo 9 

- Tuang tu, chita dai quang duefng xe di dupe trong thcfi gian ham dimg 
co tai va khdng tai la : 


_ v dm t 


1,55 = 0,75m 


1 — V dm , 

ih.o “ 2 lho ” 


0,96 


.1,34 = 0,65m 


- Chilu dai quang dudng xe chay vdi tdc d6 6n dinh khi co tai (chilu ti6n): 
l od = 1 - (l kd +l h ) = 50 - (2,12+0,75) = 47,13m 
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V( j, ChleU dai qu5ng du&ng xe ch ay v 6i toe do 6n djnh khi khdng tai (chi6u 

W., = 1 - dwo +lh(>) = 50 - (0,78+0,65) = 48,57m 

Toe do cua dong c a phu thu6c vao phu tai tren true cua no theo dac tfnh 
CO. Do do tfle d6 khi xe chay lien va chay ve se khac nhau. Neu coi doan dac 
tinh cong tac cua d6ng co la duerng thing, ta co the sir dung phuong trtnh dac 

tmh co dang M = —s— .s d£ xac dinh dd trirot utng vdi momen khi co tai M va 

^dm c 

khi khong tai M c „, tfir do xac dinh duoc tdc da dong co va :6c do xe khi chay 
chieu tien va khi chay ve. ' 

- Do trirot va ttfc d6 d6ng co khi xe chay chilu ti£n (khi co tai M c ) : 

M c 74 

s c = = ^.0,055 = 0,0537 


n c - n f , (1 - s c ) = 1000 (1-0,0537) = 946 vg/ph. 

- Do truot va toe d6 ddng co khi xe chay ve (khi kh6ng tai M co ) 

M 40 

= rp.s,! m 0,055 = 0,029 

M (Jm 'O 

n cn = n () (1 - s v J = 1000 (1-0,029) = 971 vg/ph. 

- Toong ling, tdc d6 cua xe khi chay tien va khi chay ve se la : 

v TtDn^. tt.0,35.946 „ ^ 

•‘lor—eoli — 1 


60. i 


60.18 


-Then gian xe di chuyfa v6i toe d6 6n dinh khi co tai (chay chi^u tien) va 
khi kh6ng tai (chay ve) : 

l^ = 47 ; 13 
L V c 0,96 ■ 


_ i (K) . 0 _ 48,57 


CO 


0,99 


-49s 


Tir cac gta tri momen va thefi gian da tmh loan o tr6n, ra ve duoc do thi 
phu tai loan phdn nhu tr£n hinh 6-9. 
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M, Nm 
n, vg/ph 


0 



Hinh 6 - 9. Do thi phu rdi loan phan 


4. Kiem nghiem dong cd theo dieu kien phat nong 

- Thdi gian dong dian tirong doi ltfy tr£n d6 thi phu tai loan phan la: 


TD% = _i r\(\QL ~ _ (*m + + hdo + 0100% 

£t, v +Xt 0 (t kd + t c +t Wo + t co )+(i 0l + t 02 +t h 



104 

104 + 253 


100% = 29,2% 


, Ap dMng P hlIcfn g P M P momen dang tri, ta sh dung biiu thtic (6-24), trong 
do chli y xet dan hien tuong kem tan nhiat trong thdi gian khoi d6ng vi khi do 
d6ng co chay vdi 16 c d6 tha'p, ta lay ha s6' kem tan nhiet p = 0,5 : 

M -M, = fikdQhi + ttjo) + M^t c + M* (> t co 
V p( l kd + t kdo) +t c +t co 


127,5 2 (4,4 +1,62) + 74 2 .49 + 40 2 .49 


= 66,3 Nm 


199 











Quy doi momen nay tir TD% = 29,2% vi thori gian d6ng dien tuong dtfi 
cua dOng co (TD% qc = 25%), ta co : 

| Tf) [79 7 

M dl . qc = M U f TD^ =66 ’ 3 ^" 71JNm 
So vcfi momen dinh mure cua dong ccf M dm = 76 Nm, ta tha'y: 

^(.tm ^ ^dt.qe - 

Do do dong co da chon thoa man di£u kien phat nong. 


6.6. DAC Dl£M TINH CHON C6NG SUAT DONG CO 
CUA CAC Hfi TRUYfiN D0NG DI$N DlfiU CHINH 

Ngay nay cac he truyen d6ng di6n di^u chinh duoc sir dung rfi't phd bien. 
Viec tfnh chon c6ng su£t dong co cua cac he nay con phai kem them yeu cau 
kiem nghiem kha nang lam viec cua no khi tO'c do duoc di£u chinh khac gia tri 
dinh mure. Dac diem co ban cua viec tmh chon va kiem nghiem cac dong co 
nay nhu sau: 

6.6.1. Tmh chon ban dau : C6ng su£t dong co 6 cac ha di£u chinh cung 
duoc tfnh chon ban d£u gidng nhu doi vdi cic d6ng co kh6ng dieu chinh da 
trinh bay trong cac tie't 6-3, 6-4 va 6-5 : Chon so bd (a tdc d6 dinh mure), ki^m 
nghiem di£u kien phat nong va cac dieu kien khac. Ne'u ddng co da dat duoc 
cac dieu kien tren, ta chuy^n sang bucrc kiem nghiem tie'p theo. 

6.6.2. Kiem nghiem theo dieu kien dieu chinh toe do : De ti£n hanh, 
can biet loai may san xuat ma d6ng co se lip dat va can du kien phuong phap 
dieu chinh toe d6. 

- Dung dac tinh co cua may san xuat: M c = f(co) hoac P c = f(o) trong toan 
dai dieu chinh tir to min -s* to max (xem chuong I). 

- Dung dac tinh tai cho phep cua d6ng co khi di£u chinh M t cp - f(co) hoac 
P t . cp ” f(o>) trong dai di£u chinh neu tren. Dac tfnh nay phu thu6c vao phuong 
phap dieu chinh td'c d6, nhu da trinh bay trong chuong III. 

- So sanh hai duemg dac tinh : 

+ Neu hai d5c tmh M c (co) va M, cp (co) trimg nhau : dftng co hoan toan thoa 
man, no se lam vide ttfi uu v£ phat nong trong toan b6 dai di£u chinh t6c d6 
(xem hinh 6- 10a). 
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+ NS'u dac tinh M t cp (o)) nam ngoai dac tfnh M c (co), ttrc M t cp > M c trong 
toan b6 dai di£u chinh 1 6c d6, dOng co lu6n iuOn bi non tai ( hinh 6-10,b). 
Tren hinh 6-10b, d6ng co chi lam vi£c hop 1$ \i phM nong duy nha't & t<5c do 
®min» ^ ^6 M, cp — M c . 

+ Neu M txp (co) < M c (o) nhir tren hinh 6-10c dOng co lu6n bi qua tai vdi 
tat ca cac ttfc d6 (trir tdc d6 co max ). 

+ Cung co trucmg hop hai ducmg dac tfnh cat nhau nhu tren hinh 6-10d, 
d6ng ccf chi lam viec hop ly 6 t6'c dC co,. 0 cac ca'p t<5c d6 co < aq ddng co bi 
qua tai, con khi co > tOj dOng co lai bi non tai. 



Hinh 6 • 10. So sdnh dac tinh tai cho phep cua ddng ccf (M, rp ) 
va ddc link ca cua may sdn xuat (M c ) 

Nhu vay, trir trudng hop tr6n hinh 6-10a, cac trudng hop khac deu coi 
kh6ng dat v4 di£u kien dilu chinh tdc do. Di khkc phuc, ta co thi hi£u dfnh 
nhu sau : 

- Chon lai phuong phap dilu chinh tdc d6, sao cho dac tfnh M t cp (co) cua 
d6ng co gidng hoac trung vdi dac tfnh M c (co) cua m4y san xuat. 

- Chon lai d6ng co co cOng su£t phit hop, sao cho khdng bi qui tai hoac bi 
non tai. 


\A-GJJ£Kfn^n 
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cAu h6i on tAp 


1. Cac quan he nhiet sai ciia dong co theo thdi gian x = f(t) duOc sit 

ta'r ? Nh!P fan9 9 '* m nh '^ Sai khi an *41 hOflc'tMo 

tar cua dong co dien phu thufic vao thong so nao ? Neu y nghTa cOa 

hang so thdi gian ph£t nong T n . 


, 2 : 0o ,^ ! tai la 9' ? °! nh n ghia do thj phu tai tTnh va do thi phu 
tai loan phan. So khac nhau giffa hai loai do thi phu t&i do 16 gi ? C6ng 
dyng cua tong loai trong viec gi^i quyet bai toan tinh chon cdng sul 


.. 3. Ooivdi d6ng co dien c6 may che do lam viec ? BSc diS’m 16m 
v qc cua dong co d tong loai che do do ? 06 thi phu tai cua tirng loai 
che do dope dac trong bdi nhurng thdng so nao ? 9 


han!’I l « C6ri9 k th&C tinh toan ki ^ m n 9 hl ? m pbat nong dong co 
l 9 P J 9 P r 3P " h ' ?t Sa ,'' tdn that c6n 9 stj a f trung binh, cac 9 dai 

^ 1 ; «„ g » n ? ■ " s cua ^ p "“ o " 8 pMp ** va bai «>=" <**< 


da ^ h ? chpn 06,19 sua ’ 6609 “ 4 ■« 49 <“ cm 
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PHU LUC 1 


CAC BAI TAP VAN DIJNG 
CAC CONG THLfC DA HOC 

Pe tai 1 : Xac dinh thOng s 6 cua dOng ca dien mOt chiSu kich tCr song 
song. Sd lieu cho trirdc la cac thOng $6 catalo. Y£u cdu xac dinh: tir thOng dinh 
mire (hoac KO dm ), I u dm . M dm (momen co), momen dien tit dinh mtfc M dl dm , 
dien trey ph£n dng R^, dien tro dinh mile R dm ; R^; dd sut tdc ung vdi tai djnh 
mire Ao\.va Ao>*; t<5c do khOng tai If tuemg co 0 ; dong dien ng&n mach I nm , 
momen ngSn mach M tim ; do cirng dAc tinh co tu nhien (3 va [3*. 

Goi y : Co the su dung cac cOng thu'c va cac quan he sau : ri dm = 

’ ^dm — ^dm*^ /^dm , ^dm = = KO.Iq * -^^dm = 

^dm'^dm — ^dt.dm^v.dm * ^dm — ^dm *“ ^ir.dnr^ir * ^ir — R-ir • ^dm* ^dm ” ^dm^udm 

; R„*= Aco*; Aco> Aco c /o) 0 ; co 0 = U^/KO)^ ; Aco c = I u . dnv R u / KO dm = 
M dm R u /(k<t> dm ) 2 ; R ir =0,5(1- ri dm )R dm ; p = (K<D d J 2 /R„ = M nra /co n = M dm /A<o c 


* ^nm ^dm^^u * ^nm ^^dm W. *. 

S 6 lieu cho trirdc : 


Phtrong 6n 

Th6ng s6 


a 

f 

< 

n dm ,vg/ph 

^Idm 

J , kgm 2 

1 

■BUI 

220 


0,85 

0,07 

2 

55 

220 


0,85 

0,07 

3 

2,5 

220 

1000 

0,80 

0,07 

4 

9 

220 

1500 

0,85 

0,16 

5 

10 

220 

2250 

0,87 

0,125 

6 

15 

220 

1560 

0,83 

0,4 

7 

13,5 

220 

1050 

0,84 

0,5 

8 

21 

220 

1500 

0,86 

0,5 

9 


220 

1580 

0,87 

1,0 

10 

46,5 

220 

1500 

0,88 

1,2 
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Pe 2 : XiSc d ! nh (hong s 6 cua d<3ng co dien xoay chieu khong d6ng bO 
roto day quan. Cho triroc cac so lieu catalo. Yeu cdu xac dinh cac dai lutJng- 
momen «W) dinh mdc M dm ; do truc-t dinh Sdm . momen tai han M Ih ; do .wot 
Idi han s th; he sS bien ap K e ; he sd quy ddi dien trd va dien khang K r ; R 2dm , 
R 2 , R 2 , R 2 , X nm , X nm , momen khai dong M nm . 


Gm_z : Co the van dung cdc cOng thtrc va cac quan he sau (tinh chinh xac 
hoac tfnh gSn dung) : r, dra = P dm . 10 3 /( ^3 U dm I, dm cos<p dm ) ; K e = E ldm /E 2nm * 

^ • n ^ _ ^2nm 


°’ 95 Ui dm /E 2nm ; K r = K e 2 ; R 2drn « Z 


2dm 


. „ _ n o - n 

’ s dm “ 


dm 


; R 2 - s dr 


’ R2 R 2- R 2dm ’ R 2 = K r R 2 ;X nm - K r X nm ; S lh % s dm ( A. + Vx 2 - 1 ) » 
R 2/ X nm 5 M th = * 3 U 2 dm /2 co 0 X nm ; M nm = 2M th /( — + s th ),vv... 


S 6 ]i£u cho tnr6c : 




Thong so 

P.^n 

^dm 

kW 

Uldm 

V 

n dm 

vg/ph 

X 

lldm 

A 

c os<p d „ 

^2nrr> 

V 

*2dm 

A 

J 

Kgm 2 

1 

IBB 

380 

855 

2,3 


0,65 

112 

4,3 


2 


380 

915 


10,5 

0,7 

18 

13,7 


3 

5 






■TT 3 I 


IjBfSI 

4 

11 

380 

945 

2,8 

28,6 

0,73 

172 

42,5 

0,215 

5 

22 

380 

965 

2,8 

55 

0,71 

225 

61,0 

0,50 

6 

30 

380 

720 

2,8 

77 

0,68 

280 

^67,5 

1,025 

7 

40 

380 

730 

2,8 

101 

0,69 

322 

76,5 

1,40 

8 

45 

380 

575 

3,0 

115 

0,7 

185 

155 

4,25 

9 

60 

380 

578 

3,0 

145 

0,72 

245 

153 

5,25 

10 

100 

380 

584 

2,-8 

225 

0,67 

275 

230 

10,35 


*** 3 - N ghi6n ctfu cic chd d6 lam vi£c a trang thai d6ng co v* trang 
th^i ham ddng nang cua ddng ccf dien m6t chi^u kich lit song song. Sd lieu cho 
tmdc: D6ng co 10 kW, 220V, 54A, 970 vg/ph, R, = 0,35a dien trd cuOn kfch 
tfifR k =140Q. 
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]/ Dirng cac dac tmh ca khi c6 dien tr a phu R f trong mach phan ting va 

xac dinh toe dd lam vide khi nang tai vdi phu tai la M c . Gia tri R r va M cho 
trong bang so lieu cua d£ ra. ' c 

2/ Khi ha tai trong ta cat phSn ting ddng co ra khoi ngudn va ndi vao dien 

tro ham R h . Hay xac dinh giti tri R h sao cho momen ham ban ddu ciia ddng co 

^hbd = 2M dm ting ydri cac phirong an lam vide khi nang tai cho trong bang s 6 
Ii6u cua cau 1. 

3/ Xac dinh ttfc do xac 14p khi ha tai trong vdi cac gia tri M c cho trong 
bang v4 cac gia trj R h t trong ting da tfnh 6 cau 2. 


Thong 
s 6 



Phirong an 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

M c (Nm) 

20 

30 

40 

50 

r 60 

20 

30 

40 

50 

r 60 

Rf(li) 

0,5 

r 0,5 

0,5 

0,5 

0,5 

1,0 

1,0 

1,0 

1,0 

1,0 


Goi y: - X4c dinh cac s6 lieu d4 ve disc tmh tu nhien nhu : co,„ IVL 
Tirong tir nhir or tai 1. m ’ 

xay dung dac tmh bitfn ltd vdi dien tret tdng trong mach ph4n ting R m = 
+ R f bang phirong trinh dac tmh ca : 


CO - 


U 


dm 


R 


in 


u 


K<X> 


dm K* dm - K® dm ^ K<I> dm y 


Iu K<t> 


dm 


R 


ut 


■M, 


xac dinh ttfc d6 dOng co <o n khi nang tai trong dng vdi cac gia tri M c cho 
trong bang s 6 lieu b&ng each thay M = M c vao phirong trinh tr£n. 

Di^m l*m viec ban diu cua trang thai ham II die’m dng vdi tdc do <o n da 
xdc dinh d tr£n va M hbd = 2M dm . Dong dien ham ban diu tuong dng se la 
I h bd = 2I (lrn ; Do do : 


R, 


_ K(J) dm^n 


A hbd 


-r, n 


Tdc dd xac lap ciia ddrig cct khi ha tai d trang thai ham d6ng nang 

<o„=-M c - » + R fc 

(k^m) 
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O e tar 4 •’ Dung dac n'nh co tu nhien cua dOng co khdng d6ng bo roto 

o f g . S0C th „ eo cic ** h ^ u catal ° ban S Ph^ong phSp chi'nh xac va phuong phap 
gan dung. So sanh kft qua cua hai phuong phdp dd. Sd lieu cua cAc phuong an 
cho trong trong bang s6': ® 


Phifcfng £n 


Thong s 6 | 

P<Jm 

kW 

U dm (d.ap day) 

V 

^<Jm 

vg/ph 

M lh 

M dm 

M a m 

1 

10 

380 

2930 

2,5 

1,3 

2 

14 

380 

2930 

‘ 2,5 

1,5 

3 

20 

380 

2940 

2,9 

1,2 

4 

28 

380 

1460 

2,3 

1,4 

5 

40 

380 

1460 

2,3 

1,2 

r 6 

55 

380 

1410 

2,3 

1,3 

7 

40 

380 

980 

2,2 

1,5 

8 

55 

380 

985 

2,2 

1,2 

9 ~ 

75 

380 

985 

2,2 

1,2 

10 

100 

380 

1470 

2,3 

1,2 


Gcri y : 

i. Phuong phap chink xac: 
Sit dung phuong trinh : 


M = 


_ 2M lh (l + as, h ) 


+ —+ as 


(I) 


th 


Cac sd lieu cua dOng co duoc xac dinh tucmg tu nhu 6 rf£ btai 2-M, ■ 

Mt h ;s dm ;M niI1 ... ■ dm ' 

DO truot tori han s th va he s 6 a ducrc xac dinh ddng thdi, bang each lip 2 
phuong trinh : • v 


Phuong trinh dac tfnh co vict cho client dinh muc bang each thay M = M dm 

va s = s dm vao (1) va phuong trinh vift cho di<?m ngSn mach bang each thay M 
= M nm va s = 1 vao ( 1). 


va a 


Giai 2 phuong trinh do ta co nghiem cua 2 an so s, h va a. Cudi ciing thay s th 
vao (1) ta co quan he M = f(s) va dung duoc dudng dac tlnh c a chinh xac. 
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2. Phuang phdp gdn dung : 
Sir dung phuang trinh : 


M = 


2M* 



( 2 ) 


s th CO the xac dinh bang each thay M = M dm va s=s dm vao (2), ta rut ra: 

s lh = Sdm (^+A 2 -1) 

Cutfi ciing thay s th vao (2), ta duac quan he M = f(s) va dung duac dac 
tinh gin dung. 

M6i phuang an s 6 lieu, ve 2 diremg dac tinh tren cung 1 he toa d6, di so 
sanh mire d6 sai lech. Chu y quan sat dd sai lech tai nhung diim dac biet nhu 
diem dinh mire, diem tdi han, di£m ngln mach (khai d6ng), do cirng cua dac 
tinh ca trong doan cong tac. 

Pe Xk\ 5 : Xac dinh thdng sd dilu chinh cua dong ca dien mdt chidu kfch 
tir dOc lap khi noi mach theo he “B6 bidn ddi - D6ng ca” di£u chinh dien ap 
phan irng. 

S6 lieu ddng ca: 12kW ; 685vg/ph ; 220V ; 64A ; R u =0,21 D. 

So lieu bo bie'n d6i : Chinh hru tiristo tia ba pha, 17KVA; U do - 245V; 
he lam viec b che do dong dien lien tuc. Hay xac dinh gia tri sdd 
(hoac dien ap) cua chinh luu de dam bao cac gia tri tdc do tuang irng vdfi 
momen can tinh tren true d6ng ca cho trong bang sd lieu: 


Thong sd 

Phuang an 

1 

2 

3 

4 

5 

6 

M cr Nm 

33,46 

83,65 

167,3 




co , rad/s 

81,3 

61,13 

71,7 

33,5 

7,17 

65,6 


Goi y : 1/ Xac dinh cac sd lieu cua ddng ca, tuang tu nhu 6 d£ tki 1: M dltl ; 
co dm ; K<D dm , .... 


2/Viet phuang trinh dac tinh ca cua he BD - D 

2 M . Thay sd lieu cac phuang an timg cap M c va co , 


co = — 


Ry+Rpj 


KO, t 


dm (KO dm ) 

lay trong bang sd lieu, xac djnh duac gia tri E b tuang urng. 
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... ° e , tai — ca cau tru y^n d6ng chi'nh cua may tibn duoc trang bj he 
th° ng ; Bi en tan - D6ng co khbng d6ng b6 ldng soc” c6 dac tfnh ca du cung. 
Yeu cau dieu chinh td'c d6 vdi cac gia tri cho trong bang s6. Hay xac dinh tin 
sd va dien ap diu ra cua bd bibn tin (d £ cip vao stato dbng ca). 

Cho bie't: Dong ca 40kW, 1500 vg/ph, 380V, 50Hz. 

Phu tai: M* =^ 3r 
(o 


Coi co* = co () * = f* 


Cho 

trade 

n 

(vg/ph) 

1500 

1200 

900 

600 

300 

150 

Xac 

dinh 

U , Hz 







Ui . V 
— 








Gai y : Vi phu tai thu6c loai may ti6n, co momen can ty 16 nghich vdi tdc 
dp, do do de dam bao su phu hop giira dac tfnh momen tai cho phdp ciia d6ng 

ca va dac tfnh ca cua may san xua't, ta sir dung luat dieu khien X = const (he 
sd qua tai khdng d6l). 


Dien ap stato dong co phu thu6c tin sd vl momen can theo 


heuj =f*^M * 


quan 


Thay M c = 4r ta xac dinh duoc gia tri di6n ap. 

of ’ * r 
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PHY LUC 2 

NOI DUNG CHINH CUA CAC BAI THI NGHIEM 

Be tai 1 : Tim hi<?u v6 ca'u tao, cac s6' lieu Iren nhan may va mach dien 
dong cat ddng ca. . ' 

Bdi l: Ddng c a dien mdt chi4u kich tir song song. 

a) Mucdich: Lam quen vdi ca'u tao va mach dien cua ddng co; Phan biat 
mach phan ung (cudn day phan tfng, cudn bu, circ tir phu) va mach ki'ch tir. 

b) Noi dung : 

- Phan tich cau tao, c£c bo phan cua ddng co. 

- Doc va phan tich cac sd' lieu tr6n nhan may. 

- Ndi mach khdi ddng chi£u thuan qua bi£n trcf. 

Noi mach khoi ddng chi£u ngiroc. 

(c 6 th£ chi khoi ddng khdng tai) 

Bdi 2 : Ddng co dien khdng ddng bd rdto Idng soc. 

a) Muc dich: Lam quen vdi ca'u tao va mach dien cua ddng co; 

b) Noi dung : 

- Phan tich ca'u tao, cac bd phan cua ddng co. 

Doc va phan tich cac sd lieu tren nhan may 

- Hdp da'u day, da'u Y va da'u A 

- Ndi mach khoi ddng chidu thuan (khcfi ddng true tiep) 

• Ndi mach khcfi ddng chi^u nguoc 

(co th£ chi khdi ddng khdng tai) 

- — 2 : - LSfy dac tfnh co cua cac ddng co dien bang thuc nghiem. 

D6 lay dirge cac SO' lieu thuc nghiem vdi muc dfch xay dung duemg dac 
tmh co ta phai co be phu tai vdi rrtomen can M c di6u chinh dupe. 

Hon nffa mud'n xay dung duemg dac tfnh co 6 trang thai dCng co va a trang 
that ham, ta phai co b£> phu tai co kha nang thay d6i chilu cua M c . 

Do do, tot nhjft la su dung td mSy Ml - M2 - DK nhu tren hinh PL1. 

Momen can M c tren true dOng co thf nghiem DTN do may dien m6t chieu 
M, tao ra va bang : M c = K<J>,.I, (Trong do: Kd>, - Tir thbng cua may Ml). 
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Bang each thay ddi gia tri d6ng kfch tCf I k2 cua may M 2 ta se llm thay d6i 
gia tri cua l l9 do do thay ddi dupe M c tr£n true DTN. Do tP'c dP DTN ting vtii 
cac gia tri M c ta la'y dupe dudng dac tfnh ca. 

Neu chi^u cua M c > 

0 ting vtii Ij >0 dupe 
tao ra khi E, > E 2 , thi di 
ddi chi^u momen can 
(M c < 0) ta phai tang 
dong kfch tu I k2 sao cho 
E 2 > E,. Khi do ta se 
1% duac cac dudng dac 
ti'nh ca cua DTN a cac 
trang thai ham. 

De lay cac dac tinh 
ca a chi^u quay nguqc, 
ta cho thay doi chi^u 
dong ki'ch tti I k2 nhd bp 
tiep diem dpi chi£uT,N. 

Dpng ca thi nghiem DTN co thi 1£ dpng ca 1 chi£u kfch tti dPc lap (bai 3) 
Hoac dPng ca khong ddng bP roto day qu£n (bai 4). 

Bdi 3: Lay die tfnh co cua dOng co mot chigu kfch tur doc lap d cac trang 
that lam viec khac nhau . 

a) Mac dich : Lam quen each ntfi day va quan sat su lam viec cua dpng ca 
dien m6t chieu kfch tti dPc lap d che' dp dPng ca va a che dp ham bang each 
lay cac dac tinh ca tu nhi6n va nhan tao Mng thuc nghiem. So sanh ket qua 
thuc nghiem vtii tinh toan ly thuye't. 

b) Ngi dung: NP'i so d6 dPng ca theo bai hoc ly thuy£t d c5c che dP khac 
nhau, thay vao vi tri dPng ca thi nghiem DTN trdn hinh PL1. 

- Khdi dPng dpng ca khPng tai theo bai 1. 

- Lay dac tinh ca tu nhien (khi da loai hft dien trd phu khdi dPng) nhd 
thay doi M c nhir da trinh bay d tren. 

- Lay cac dac tfnh nhan tao bie'n trd (khi cho mPt dien trd phu R t co dinh 
trong mach ph£n ting). 

- La'y dac tinh co khi ham d6ng nang, bang cSch chuy&i ddi mach dien 
Phan irng cat khoi ngudn mot chi£u vi ntfi vao dien trd ham, d6ng thdi thay 

d6i chieu momen can M c nhu da trinh bky ettren. 



Hinh PL1 : So dS noi to may Ml -M2 - DK idm phu tdi 
cho ddng co tin nghiem DTN 
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Bai 4 : Lay dac tinh co cua dOng co khOng d6ng bO roto day quin 6 cac 
trane thai lam vi£c khac nhau. , , 

* T™ *», . « «n 8 co CO die. «0 pb, - 0,0 vio 1 * * “»• 

” ^ £ dOng dOng co ,« ,0c dO kbOng *» 00, diO„ „0 ph,. Ky * 
tinh co tu nhien. 

CM * CS» dung biOn bp,. 

~ ** ui —“ ■ 

" tinh nhan ,,o bi«» „»■ «« cac gib ,r, didn tro phu cO dinh R, 
trong ba pha cua roto dOng ccf thi nghi6m . a 

_ Lay dac tinh co ham nguqc tren dac tinh nhan tao co R f Wn nha, bang 
each tang I„ cho M c du Ion de lam cho dOng co DTN quay ngttqc. 

fl g tai 3 : Didu chtnh tdc do dong co rnCt chtdu va dOng co khOng dong 

b6 - . . 

Bai 5: Mu chinh ,0c do dOng co mO, cbiOu klch >« d«c UP «■» “' h 
thay doi dien ap ph4n ting trong he thOng ‘ chinh uu - . ng ■ 
a) Mac dich: - Lam quen vdi bo chinh luu dteu khten he thOng 
dong co va cac thao tac d,6u khtdn cho phep time h,|n tren thrift bi - 
' m dung : Tim hilu * bO chinh luu cac khau ch* 
chinh, dang dien ap (ossilo) tren diu ra, gift trt trung btnh cua dt#n ap 
luu (tren von met mOt chifeu). 

Thay dd. tin hteu dmu khtdn chinh luu. doc gia trt dien ap tren phan ung 
va gia tri toe d6 dOng co. 

Bai 6 : Didu chinh rife dO dOng co khOng d6ng bo I6ng s6c bang each thay 
doi tin s6 theo he thfing “Bie'n tin -DOng co”. 

u«,c «, ,b„ _ .0- »* ddng « bj * “ jft 

am ho “Bi*. ,4n- DOng «T. c4dl db, ,hO«g .0. U» .0. d.Cn >P - «» 

“Bien tSn - DOng co” . . 

mi d»g : Tap no, da, cu. »0, .0 m.cb dOng co » » Un. Pha. 

mach luc, phan cic mach phan hdi va cic dung cu phu trq. 
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Ve va thuyft minh so dd khd'i cua he tren ban thl nghem. 

Dat thdng so thao tac cho he thtfng boat ddng, quan sat va doc cac sd lieu 
lam vile cua he : tin stf ,diln Ip, tdc dd. 

OeJa]_4 : (Ddi vdi he cao ding) Khao sat tac ddng cua cac khlu phan h6i 
trong h£ truy£n dOng tu dfing. 

dt i C kt C b! ba ' 5 ’ b&1 6 dU<?C s * dl:lng cilng v6i P h P tAi d 0ng tren hinh 
rLl. Noi dung thi nghiem co hai phln c a ban: 

- Lay dac tinh co cua ddng co (d trang thai dOng co) cua he ho (cat ho cac 
mach phan hoi). 

- Ltfy dac tmh ca cua he khi n6i mat mach phan h6i va hai mach phan h6i. 
bo sanh hai ho dac ti'nh neu tren. 

So sanh dac tfnh he km vdi kSt qua tfnh toan ly thuye't. 
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Muc luc 

• • • 

Trang 

Leri gidfi thiau 3 

Mef ddu 4 

CHUDNG I - NHUNG VAN DE CHUNG CUA II £ TRUYEN 
D0NG DI$N 

1.1. Cau true cua ha truyen d6ng dien 5 

1.2. Phdn co cua he truyen ddng dian 9 

1.3. Phuang trinh chuy&i d6ng cua he truyen d6ng 16 

1.4. Khai niam ve die tfnh co va cac trang thai lam viac cua 

ha truyen dOng dian 18 

Cau hoi 6n tap 22 

CHUONG II - DAC TINH CO CUA D0NG CO DI$N 

2.1. Khai niam chung 24 

2.2. Dac tfnh co ciia dong co dian m6t chi£u kfch tir dQc lap ^ 

(Kfch tir song song) 

2.3. Dac tfnh co cua ddng co dian m6t chi£u kfch tir nd'i tie'p 

va kfch tir h6n hop 40 

2.4. Dac ifnh co cua d6ng co khdng d6ng b6 48 

2.5. Cac Dac tfnh c6ng tac cua dong co ddng bo 65 

Cau hoi 6n tap 68 

CHUONG III - DIEU CHiNH CAC THONG s6 DAU RA CUA 
TRUYEN DONG DI$N 

3.1. Khai niam chung 70 

3.2. CSc chi tiau chtft luong 72 

3.3. Cac phuong phap diiu khi^n d6ng co dian mdt chi£u 76 

3.4. Cac phuong phSp di£u khien d6ng co kh6ng d6ng bd 91 

3.5. Dieu khien dbng co d6ng b6 104 

3.6. Diau chinh tu d6ng cac thOng s6 d£u ra cua d6ng co 109 

Cau hoi 6n tap 115 
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CHUONG IV - CAC H$ TRUYliN DONG DIEU CHiNH 
THONG DUNG 


4.1. He thong may phat- D6ng ca mbt chiSu (he F - D) 

4.2. He chinh luru dieu khidn - D6ng c a mbt chi4u( CL- D) 

43. Di^u khien dbng ccr mbt chitiu bang be bam ap (he dieu 
cninh xung di6n ap - DOng c a DAX - D) 

4.4. Di4u khi&i dbng ca khbng d6ng bb bang dien trd xung 
trong mach rbto s 


4 . 5 - diiu khiln ddn 8 ca khbng ddng b6 bang be dieu 
chinh d,en ap xoay chi^u dung tiristo. He dieu chinh pha 
tinsto - Dong ca 

4.6. He bi£n t^n - DOng ca khOng d6ng bo co di6u khi£n vecta 

4.7. Cac sa do ting cua ddng ca khdng d6ng bo roto day quan 

chudng V - QUA TRiNH qua do trong he truyen 
DONG DIEN 


117 

120 

134 

138 


143 

147 

150 


5.1 Khai niem chung qua trinh qua d6 

5.2. Phirang phap imh toan qua trinh qua do 
C&u hoi on tap 

CHUONG VJ - TINH CHON CONG SUAT DONG CO 

6.1. Khai niem chung 

6.2. D6 thi phu tai va su phan loai che'db Jam viec cua dbng ca 
6-3. Tinh chon c6ng suit dbng ca lam viec a che' db dai han 
6.4. Tinh chon cbng sua't dbng co lam viec a che db ngin han 

fap la/ nh Ch9 " C ° nS SUat d ■ ng C ° V,?C 6 the ' d 0 ngan han 

, 6.6. Dac diem tinh chon c6ng sua't dbng ca cua cac he truydn 
aong diOn di6u chinh ' 

Cau hoi On tap 

Phu Iuc 1 

Phu luc 2 


159 

163 

175 


177 

181 

184 

189 

191 

200 

202 

203 

209 
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Chiu track nhiem xuat ban : 


Chu tich HDQT kiem Tong Giam doc NGO TRAN AI 
Pho Tong Giam doc kiem Tong bien tap VU DUONG THU Y 

Bien tap noi dung : 

TRAN TRONG TIEN 
Bien tap hi thuat 
TRAN KIM QUY 
Trinh bay bia : 

TRAN THIJY HANH 
Thiet kesach : 

VU TUAN HIEP 
Sua ban in : 

BINH MINH 
Che ban : 

PH6NG CHE BAN (NXB GIAO DUC) 


Gi&o trinh TRUYEN 00NG OI$N 
Ma so : 6H146T5 - DAI 


ln 2 : ( ™ b ^ n ’ khb 16 x 24 cm, tai CAng ty in Thai NguyAn. S 6 
in: '271 - SO xufft ban: 21/235-05. In xong va nfip liru chi&j 
thang 2 nam 2005. 




CONG TY CO PHAN SACH DAI HOC - DAY NGH£ 

HEVOBCO 

Oja chi: 25 Han Thuyen, Ha Noi 



PLATINUM 


2004 


NGOI SAOBACH KIM 
CHAT LUQNG 
QUOC TE 


r 


TIM DOC GIAO TRINH DUNG CHO CAC TRUONG 
DAO TAO HE TRUNG HOC CHUYEN NGHIEP DAY NGHE 
CUA NHA XU AT BAN GIAO DUC 
(NGANH DIEN - DIEN TIj) 


1. An toan dien 

2. KT thuat dien 

3. May dien 

4. KT thuat lap dat dien 

5. Dien dan dung va cong nghiep 

6 . Cung cap dien 

7. Do lirong cac dai lirong di^n va khong dien 

8 . Ly thuyet mach dien 

9. Vat lieu dien 

10. Truyen dong dien 

11. Trang bj di£n 

12. Sira chira dien dan dung va cong nghiep 

KS. Bui Van 


TS. NguySn Dinh Thing 
GS. TS. Dang Van Dao 
TS. NguySn Hong T,hanh 
TS. Phan Dang Khai 
Vu Van Tam 
TS. Ngo Hong Quang 
GVC. NguySn Van Hoa 
PGS. TS. Le Van Bang 
TS. NguySn Dinh Thing 
PGS. TS. Bui Dinh Tieu 
GVC. Nguyen Van Chat 

Yen - KS. Tran Nhat Tan 


13. Linh kien dien tir va img dung 

14. Dien tir dan dung 

15. Dien tir cong suat 

16. Mach di^n tir 

17. KT thuat so 

18. KT thuat dieu khien dpng co dien 

19. Ky thuat xung - so 

20. Dien tir cong nghiep 

21. Kinh te va quan trj doanh nghiep (kinh te v& 


TS. Nguyen Viet Nguyen 
ThS. Nguyen Thanh Tra 
Tran Trong Minh 
TS. Dang Van Chuyet 
TS. Nguyen Viet Nguyen 
Vu Quang Hoi 
TS. Luong Ngoc Hai 
VO Quang Hoi 
TCQLSX) 


TS. Ngo Xuan Binh - TS. Hoang Van Hai 


Ban doc t (> the fit?} tuna tai ah' (.dug fi Sadi T hie t!)! tm'd'ng hoc (> < <ic <7 la ph 11 <i :• 
hoac cdcCita hang sad) nut Niu) Altai ban Ohio due: 


Tai Hd Not: 25 Han Thuyen, SI Tran Hang Dao, IS?I$ (Hang Vo, 25 
I oi Da Nang : 15 Nguyen Chi Thanh 
Tai 7 hdnh phd Hd Chi Minh : 104 Mai Thi Lint, Oudn I 
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Gia: 18.500d 




